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ABSTRACT 


The Problem 

The need of art educators and classroom teachers for objective 
procedures for assessing the developmental levels in child art and 
the need to investigate whether or not children use a particular 
system for representing space consistently when confronted with 
different drawiny tasks suggested the specific problems of this 
study. 

The main purposes of this study were: 

1. To determine if the Seelye Scale of Spatial Represent- 
ation could be used objectively. | 

2. To coipare drawing scores resulting from two different 
tasks to determine whether children used particular systems of 


representing space consistently. 


Procedures 

The verbal descriptions and visual exemplars of the 16 
caterories of the Seelye Scale are to be found in Appendix B and C 
of this study. Piaget's theories (1963) provided the logic for 
the re-ordering of the catefories of the Eisner Scale of Spatial 
Representation ( Appendix A) used in the Seelye Scale. Two drawing 
tasks were assigned, a drawing by the child of himself and his 
friends playing in the schoolyard (Task A) and a drawing of a 
still-life model (Task B). The basic data for the study was provided 
by the pictures drawn by a random sample of 270 children attending 


Grades IV, V, and VI in the Red Deer Public Schools (Alberta, Canada) 
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in June 1969, The sample was selected on the basis of a stratifi- 
cation by sex, grade and reading vocabulary level. The writer 
evaluated all] 540 drawings and two graduate students in art education 


evaluated one-third of the drawings used in this study. 


Findings 

1. Interjudge reliability between the two other judges and 
the writer was .85 for Task A and .96 for Task B. 

2. There was a significant relationship between the drawing 
scores for the two drawing tasks. 

3. T-tests indicated a significant difference in the pattern 
of drawing scores for Task A and the pattern of drawing scores for 
Task B, according to the Seelye Scale of Spatial Representation. 

4. The data bearing significant relationships to the scores 
for the drawing of a schoolyard (Task A) were: (a) students! ages, 
(b) students! grades, (c) students! IQ controlled for the effect of 
their ages (Grades V and VI), (d) students! reading vocabulary 
scores, but not when controlled for their IQ (Grades VI). 

5. The data bearing significant relationships to the scores 
for the still-life model (Task B) were: (a) reading vocabulary 
levels, high, middle or low, (b) students! IQ scores (Grade VI), 
(c) students! reading vocabulary scores whether controlled for 
their IQ scores or not (Grades IV and vi, (d) students! socio- 


economic status, high, middle or low. 


Conclusions 
The findings suggest the following conclusions: 


1. Properly qualified and trained judges should be able to 
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use the Seelye Scale of Spatial Representation objectively to 
evaluate drawings for tasks that replicate those of this study. 
2e According to the Seelye Scale of Spatial Representation, 
there appeared to be a significant level of poneierency in the 
systems used by children to represent space for the two drawing 
tasks of this study. 
3. The two drawing tasks, as tests, appear to be assessing 


different abilities. 


Implications 

ruture studies should refine the Seelye Scale of Spatial 
Representation so that it may be used by the average classroom 
teacher. The elementary teacher would then have a diagnostic tool 
that, would enable her to adapt her art curriculum to meet the needs 
of her students with respect to their visual perception of, and 


their representation of spatial relationships. 
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CHAPTER I 


THE PROBLEM 


Introduction To The Problem 
Taba (1962) and Bruner (1960, 1966) promulgated the thesis 


that an educator in any discipline should examine the structure 
of his discipline and use that structure as a guide in working 
out main themes for curriculum and evaluation. Bingham (1968) 
has suggested that art education needs to become concept oriented 
and suggests as a starting point the major concepts explored by 
Piaget. Lansing (1966) specifically suggests that art educators 
consider the ideas and experiments of Piaget in connection with 
the space concept. 

One way to answer the question of whether the space concept 
is important to the structure of art is to review what historians 
have said about the place of spatial representation in the paint- 
ings and drawings of those who worked in the field of the visual 
arts in the past and created works of recognized quality. Another 
way to answer the question is to read what art critics of today 
say about works of art. The answers may be verified by looking 
at the works of art discussed and responding to the visual idea. 
That the space concept is important for the aesthetic evaluation 
of an art object is evidenced by the appearance of "Space" as one 
of the main topics in Munro's A Questionnaire for Picture Analysis 
(Smith, 1966, pp. 481 - 488). Only one other topic "Color" has a 
greater number of questions associated with it. According to 


historians (Haftmann, 1965; Hauser, 1959; Mumford, 1963), the 


- i i ‘ ‘ - 
7 UP, Rater estat 
eas 
ay Le 
; ea ac > ie a 


eheinrkt std inane om 
ocigcnite oft Saimake Stiede oeiineiaahie gia’ i 
sion 28th ie aa i wit ey baw 
(202) malig .actteulews aa mal 
betummita @yencko. saguet)o¢ shenr solihaagibe we ton botueayys cad mp ak 
wd Seto tom adgeiioi son ta agate oe strogawe ba | 
anotmube Dre dart eteonman g soEVs | petane gett 
itiw ekésentes nt jogntt % i 4 1 eanbt od! ~ebbanoa iy " 
nen opera ert cerinaw to sind debiteys enh? "ewtie oJ yew Si). a 
‘wcaltodetd Joiw vebven 08 al $4m Yo erodnirere wid ot Inadteqel a2) a 
teay oHY ni AObta*nec men Latiay Yo esate act sueda. btae over 
Lay sd? to Sfott sf it Deoihewoine eseaty 10: emmbem leee egal Ie 
eth dita ivstamowe ie wisn tesenuo bo Jnaq ialloel eine 


vshod tc esiviva- 372 J0nw bees oy el colduaup ads nein oe yee 


‘gntddol yt haktiter ed yenrlieteeetie ody dan te Ratha a wee 

yah Sousiais wit of b hectare bye jaseveoth ve To alice wis de 
oof fove obderidine edt qehdedangel ef cqesees epage: ane Sarft ~~ 
sie hay” to cammapnge nh Hocintitie: ed Sieh, da am in 


Liat 8 a ah Nee > 
+ pit Mtcte@® obqad “settie snegka spe te 


2 
representation of space presents the kind of problem that has 
stimulated thinking in the visual arts in the past. Haftmann 
(1963) suggests that the kinds of spatial representation used 
in any epoch has either reflected or anticipated the scientific 
thought and philosophies of the period. From the writer's own 
point of view one can hardly draw a line or make a brush stroke 
without the mark having a spatial connotation of some sort. 

The recognition of the importance of the space concept in 
art brings us to one of the basic problems in curriculum and 
instruction which is, how to evaluate whether or not the primary 
concepts related to any discipline have been learned. Without 
reliable and objective scales of measurement educators have few 
ways of determining which are the most effective methods of 
instruction and indeed, what should be taught. Eisner is one 
prominent art educator that supports the point of view that the 
spatial representation in drawing can be taught and learned. 

In recent studies Eisner (1967, 1969) suggested that child- 
ren have "learned" the "technologies" they use in representing 
space. These "technologies" are learned as a result of experience, 
as the child attempts to solve the problem of making drawings in 
two-dimensional space that can be interpreted as the three-dimen- 
sional space he perceives. Eisner (1967, p. 3) also reports the 
long standing theory in education that the development of spatial 
representation in children's art is part of a natural unfolding 
that can only be harmed by instruction. The theories behind these 


differing points of view can neither be supported nor refuted 
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without a reliable and objective scale to measure spatial 
representation, The scale should, if possible, be generally 
applicable and be precise enough to measure changes in children's 
drawing technologies taking place over time, 

Eisner (1967) in his Chicago investigation developed within 
the limitations of his study a reliable and objective scale making 
use of visual exemplars and verbal descriptions of categories. 
Could Eisner's scale, perhaps with modifications, be used more 
generally, to evaluate different kinds of drawing tasks? The 
Chicago school grades used by Eisner were I, III, V and VII, 
Would the pattern of development observable over the range of 
grades employed by Eisner also be observable over a narrower 
range? What abilities related to cognition and perception might 
different drawing tasks detect? Eisner (1967, 1969) found a 
significant difference in the drawing scores related to the 
economic circumstances of the families of the children making 
the drawings. May this significant difference in drawing scores 
indicate a cultural bias in the scale? Or may the difference be 
indicative of cultural differences in perception, for which allow- 
ances need to be made by varying the methods of instruction? 

When the writer considered using Hisner's Scale, unchanged, 
to evaluate the drawings of her own study, certain ambiguities 
became apparent which necessitated clarification. In addition, 
changes in the order of the categories seemed to the writer to be 
required, in part by Eisner's own data, and in part to make the 


scale fit more closely the pattern of the development of the space 
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concept as outlined by Piaget (1963). An investigation into the 
reliability and objectivity of the writer's modification of 
Kisner's Scale could be a step in developing the kind of measuring 
instrument that could help to solve problems posed by different 


theories of art education. 


Statement of the Problem 


The need of art educators and classroom teachers for 
"objective procedures ... for assessing the developmental 
characteristics found in child art" and enquiry into the "stab- 
ility of drawing technologies ... under the influence of different 
stimli" cited by Eisner (1967) suggested the specific problems to 
be investigated within the limitations of this study. To provide 
"different stimuli" the writer used two different drawing tasks. 
Task A, the drawing of the schoolyard, was designed to replicate 
the drawing task assigned by Hisner (1967) in his Chicago study. 
Task B, was the drawing of a still-life model constructed by the 
writer. 

Specifically, the main purposes of the study were: 

1. To evaluate if the Seelye revision of Hisner's Scale of 
spatial representation in children's drawings could be used 
objectively. 

2. To compare the drawing scores resulting from the two 
different drawing tasks in order to calmlate the "stability of 
drawing technologies under the influence of different stimuli." 

3. To estimate if, in general, the developmental patterns 


of drawing scores as related to grade placement, and such measures 
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of cognition as reading vocabulary and IQ scores, found by 
Kisner in his study, would be found in this study also. 

4h. To discover if the relationship between the economic 
position of a child's family and his drawing score, found in 
Fisner's (1967) study, would be confirmed. 

The pupils who made the drawings for this study attended 
schools in Red Deer, Alberta, Canada, in Grades IV, V, and VI, 


during June 1969, 


Statement of Null Hypotheses 


The following null hypotheses were tested in this study: 


Reliability and Objectivity of the Seelye Scale of Spatial 


Representation in Children's Drawings 
Hypothesis Al. In the sample selected for the inter-judge 


reliability check, the two other judges did not make similar 
evaluations re each other and to the writer for the drawings 
resulting from: (a) Task A (the drawing of the schoolyard) and 
(b) Task B (the drawing of a still-life model). 

Hypothesis A 2. Students! drawing scores for Task A (the 
schoolyard) do not significantly predict their drawing scores 
for Task B (the still-life). 

Hypothesis A 3. The students! drawing scores for Task A 
(the schoolyard) are not significantly different from their scores 


for Task B (the still-life). 


The Matching of Drawing Scores to Developmental Patterns 
Hypothesis Bl. The ages of the students in months do not 
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significantly preiict their drawing scores for (a) Task A (the 
schoolyard), (b) Task B (the still-life) or (c) their drawing 
scores when the scores for Task A and Task B are combined, 
Hypothesis B 2. The grades to which students have been 
assigned by their schools do not significantly predict their 
drawing scores for (a) Task A (the schoolyard), (b) Task B (the 
still-life) nor (c) their drawing scores when the scores for Task 


A and the scores for Task B are combined, 


Mate} Drawi 


Hypothesis C 1. The reading vocabulary levels of students 
do not significantly predict their drawing scores for (a) Task A 
(the schoolyard), (b) Task B (the still-life) nor (c) their 
drawing scores when the scores for Task A and Task B are combined. 

Hypothesis C 2. In each of Grades IV, V, and VI, considered 
separately, neither the IQ scores of the students, nor their I) 
seores controlled for the effects of their ages, significantly 
predict their drawing scores for each of (a) Task A (the school- 
yard) or (b) Task B (the still-life). 

Hypothesis C 3. In each of Grades IV, V, and VI, considered 
separately, neither the reading vocabulary scores of the students, 
nor their reading vocabulary scores controlled for the effects of 
their IQ, significantly predict their drawing scores for (a) Task 


A (the schoolyard) nor (b) Task B (the still-life). 


Matching Drawing Scores with Measures of Cultural Differences 
Hypothesis D1. The students' sex has no significant 
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7 
predictive main effect upon their drawing scores for (a) Task A 
(the schoolyard) or (b) Task B (the still-life). 

Hypothesis D 2, The students! socio-economic status has no 
significant predictive main effect upon their drawing scores for 
(a) Task A (the schoolyard) nor (b) Task B (the still-life). 

Hypothesis D 3. The interaction between the students! 
sex and their socio-economic status does not significantly 
predict their drawing scores for (a) Task A (the schoolyard) nor 


Task B (the still-life). 


The Definition of Terms 
For the sake of brevity and clarity in the text the follow- 


ing terms are operationally defined as used in this study: 


Task A Task A refers to a drawing task assigned in which the 
child drew himself playing in the schoolyard. This task is as 
nearly identical to the one assigned by Eisner (1967) as this 


writer could make it. 


Task B Task B is a drawing task in which the child drew a still- 
life model constructed by the writer. Details about both Task A 
and Task B are found under the heading Drawing Tasks in Chapter 


DLs 


Drawing Score Jrawing score refers to the number obtained when 


the writer used the Scale to evaluate a drawing produced by a 


child after the assignment of either Task A or Task B, Further 


“ot. ey fase wchuns Gian? es 
efotLE-Lekys exit) & wast de 
tele ive Gilt foewtad hk 

witesst) ‘uate, Goa, 96am i : 


7 : I oF 
soa (Saalowive i» 2oR 


iyeite wel ct Dee es bei? ee 
” 


; a a ] ’ io: 
eit detuiw at bamteas cleat ee 4 Naat it 


ws ef wines afal .inalqenee aap i ite ee 
attt «= (Wel) comet ‘nonakase ‘ope ant: os Jootdanhh _feapi “9 
oth stan Sorgen — 
Lies a cowed bitte cdg pacrig wit Legg naasins a ase Ala 
inet d$od Shaac 2! other acid gS bectowrs? ates in i 
‘-rpsat iab la tad gel ao ama an a | 


wie besten necain eat OO Seep ER emees ailear?) wie 
at né6eclos | yahewrb 2 ode ieee St alias Std Base ay 
sedge! 4B ana wah shea saiiahieci cam 


z 


_ 
- 
aan 
oO 


*Apny4s ayy JO 4x94 U4 UT peqesoumus se seseyyjodéy Tmu eyu4 yuesoudea Fs ee Ok is 


T) TO ee) *squepn4s Jo sTeaeT 
ALETNGEIOA BUTPPOI aU, 

eV “cv *(predTooyos ayy) 

Y use] Joy sezoos Sutmerg 

*soBpnl 

Ty Ty seiyy e4y Aq SdurMerp ey4 

gO suoTzenTeae eqeiedes ou, 


Y MSVI 


(a) (¥) qd USVI ; VIUILINO 


SHSHHLOdAH WHL AG THNTAVXE SdIHSNOLLVTEY 4O AUWEIAS 


TESA il 


7 veenSt inti ee! of 
denny an) “x1 leet 


i 
— oe d 
- 7 


b Set ett seunis ub 
: > ae 
ot re =e 


disuen. ns. eee 


°ADNYS eY4y JO 4X94 ayy UT peqetownue se sesayyoddéy TTnu eu, yuseseudeu Ci ete eee 


€C 


te 


*SNYEYS DTUOUCDe=-OTIOS x KES 


*sqyuepnys Jo 

SNYE4YS ITWOUODS=-OTOOS SUL 

ee *squepnys Jo xXes aur 
“(OI 4Oos pet [ory 

Cor com 59 Cot C9 -u0d) setoos AreTnQeoon 
SUTpPed ,Squepnys 

EP Se *sesoos AreTnqeooa 
SUtpeed ,Squepnys 


cole aires *(ese JOJ peT Toy 


-U0S) satoos MT ,Ssquepnys 
A 


qd USVI Y ASVL YIGHLTYo 


Td 


se pein 


; == : 7 yr TUT TIN O 
SadseHLOdaW GEHL AG TENEIVY® SdIHSNOLIVIEY JO Ives 


(penut4uoo) T eq qeyy 


10 
details about the steps the writer took to ensure the reliability 
of each evaluation is found in Chapter III under the heading 
Evaluating the Drawings. The scores for Task A may be abbreviated 
to (A) and for Task B to (B). 


Reading Vocabulary Score Reading vocabulary refers to the reading 
grade expressed in tenths of a grade obtained in the case of 
Grade IV by using the "word meaning" portion of the Stanford 
Achievement Test and in Grades V and VI by using the "vocabulary" 
portion of the revised edition of the Nelson Reading Test. RV is 


used as an abbreviation for reading vocabulary. 


IQ Score IQ score refers to a score obtained by using the Lorge- 
Thorndike Intelligence Tests in Grade III, 1966 and 1967, or the 
Henmon-Nelson Test of Mental Ability in Grade VI in the fall of 
1968. Further details about how the Reading and IQ scores were 


obtained may be found in Chapter III. 


Reading Vocabulary Level The term reading vocabulary level refers 
to membership in the group of children who obtained the lower 
reading vocabulary scores within the grade, or the group that 
obtained the middle reading vocabulary scores, or the group who 
obtained the higher reading vocabulary scores in the grade. Just 
how this group membership was determined is described in more 


detail in Chapter III. 


SES SES is an abbreviation for socio-economic status and refers 


to the student's membership in the group of persons who are of low 
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socio-economic status, or the group of persons of middle socio- 
economic status or those of high socio-economic status as deter— 
mined by the writer by making use of parent's occupations as 
recorded in the cummulative records and the Blishen Scale of 
Socio-Economic Status (Blishen, 1961). More details about how 
this group membership was determined will be found in Chapter 


LiL. 


(AGE), (GRADE), (19), or (SEX) When (AGE), (GRADE), (IQ), or 


(SEX) appears in the prediction, the models are controlled for 
the particular set of data identified within the brackets by 


adding the effect to both the hypothesis and the null hypothesis. 


Prediction The prediction is also referred to in the tables 

by the symbol Etniyt< A prediction is the mthematical statement 

of the relationship the writer supposes to exist between the 
criterion (dependent variable) and the predictors (independent 
variables). A prediction in this study is expressed in the form 

of a linear equation and is tested by using the Multiple Regression 
Computer Program identified as MULREG 100 or MULRP 4 (Donner 


Canadian Foundation, 1968). 


Hisner's Scale Eisner's Scale refers to the visual examplars and 
verbal description of categories of spatial represention developed 
by Eisner and used as a scale in his study of the drawings of the 
disadvantaged (Eisner, 1969, pp» 10 - 11). A copy of Eisner's 


Scale is found in Appendix i. 
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di 
seelye's Scale Seelye's Scale is a modification of Hisner's 
Scale. The changes made in Eisner's Scale and the reasons for 
maxing them are explained in Chapter III. Seeyle's Scale is 


found in Appendix B, 


Technologies The word "technologies" refers to "technologies of 
mind" and signifies a complex of perceptions, concepts and mani- 
pulation of ideas to carry out some particular activity. This term 


is borrowed from Bruner (#isner, 1969, p. 18). 


Morphemes The term "morphemes" is borrowed from Hisner and is used 
for a symbol that a child draws to represent an object or person 


he sees or perceives in some other way. 


Visual Signifiers of Space "Visual signifiers of space" refers 

to the visual stimuli which pive the viewer an understanding of 
three-dimensional space without sensori-motor activity other than 
that involved in seeing. ‘The expression was coined from a statement 
in The Child's Conception of Space. "The sense data which 'signifies' 
cee ponstitutes the basis for the 'signified' relationships them- 
selves" (Piaget, 1963, Ds 42). How the ability to identify and 

use "visual signifiers of space" may be acquired is suggested 

by the following quotation: "... every perception implies a 
sensori-motor schema which brings the sum total of previous con- 
structions to bear on the actual situation" (Piaget, 1963, p. 5). 
It is assumed in this study that the ability to identify and use 
"visual signifiers of space" is required when drawing objects 


present to be viewed but not to be handled. 
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Basic Assumptions of the Writer 
It is assumed by the writer that: 


1. The relationships between dependent and independent 
variables tested by the predictions in this study, may be 
expressed in the form of linear equations. 

2. The numerals identifying the categories in the Seelye 
Scale of Spatial Representation indicate a value order that fits 
the development of a child's conception of space am his ability 
to make use of visual signifiers of space. 

3. The cumulative records of the children participating in 
the study contained accurate information as to their sex, ages, 
their IQ scores and their parents! occupations. 

4. The Blishen Scale (Blishen, 1961) may be used, accurately, 
to assess a child's socio-economic status on the basis of his 
parents! occupation as recorded in his cumulative record. 


5, The Stanford Achievement Test (word meaning), the 


Nelson Reading Test (vocabulary), the Lorge-Thorndike Intelligence 


Tests and the Henmon-Nelson Test of Mental Ability, as administered 
in the Red Deer Public Schools, are reliable and valid tests. 


6. An accurate evaluation of the drawings a child produces 
can be used to assess his conception of space and his ability to 
use and identify visual signifiers of space. 

7. When a child recalls a recent experience to produce a 
drawing, he depends on his conception of space to give order to 


the items of experience that his drawing records. 
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8. When a child draws a still-life molel he depends not only 
on his conception of space but also makes we of and identifies 
visual signifiers of space to transfer the three-dimensional space 


he perceives to the two-dimensional plane of his drawing. 


Logical Structure of the Study 


Eisner (1967) summarized his review of stwiies in art 
education, concerning theories to explain children's art, with 
a list of eighteen generalizations, From these generalizations 
the writer has selected those which provide the logical structure 
for her own investigation. 

The generalizations that provide the basis for the value 

order in Hisner's Scale and Seelye's Scale for the evaluation 
of spatial representation in children's drawings are: 

1. The characteristics of children's art change in relation 
to the child's chronological age. 

2. The level of complexity in children's art increases as 
children mature. 

3. Children draw primarily what they know at the early stages 
of development but attempt to draw primarily what they see 
at the later stages. 

13. Young children tend to neglect the model in drawing even 
when it is placed in front of them. 

15. In the early stages of drawing development, children tend 
to focus upon forms to be drawn individually without 


reference to the larger context of the picture plane. 
(Eisner, 1967, ppe 28 - 29). 


In addition, the theories of Piaget (1963) helped to clarify, 
for the writer, the systematic development of children's notions 
about space that might explain the developmental changes in 
spatial representation in thedrawings of children. The writer, 
therefore, modified Hisner's Scale for the following reasons: 


1. to clear ambiguities that became apparent when she 
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attempted to apply the Hisner Scale to the drawings of her own 


study. 

2. to make minor changes supported by the data of Eisner's 
own study. (Tisner, 1969, Table V, p. 16) 

3. to make the ordering of categories and their verbal 
description follow more closely the stages of the development of 
the space concept as outlined by Piaget (1963, Chapter II, pp. 

46 = 52). 

Does the Seelye Scale of ara Represent ation in child- 
ren's drawings fit the pattern of growth suggested by Eisner's 
generalizations 1, 2, 5, and 15? The question was tested by the 
analysis of data with respect to the following null hypotheses: 

Bl The ages of the students in months do not significantly 

predict their drawing scores ee. 

B2 The grades to which students have been assigned by their 

schools do not significantly predict their drawing scoreSece 

Eisner's generalizations 8 and 9 provided the logic for using 
reading and IQ scores as predictors of the drawing scores that 
resulted when the Seelye Scale of Spatial Representation was 
applied to the drawings that resulted from the two different 


drawing tasks, 
8. The amount of differentation created in children's 
drawings is related to their conceptual mturity. 


9. Drawing .o. appropriate for the expression of ideas. 
(Eisner, 1967, pp. 28 - 29). 


The child's conception of space, as described by Piaget, 
is surely also a cognitive structure. One way to test whether 
the order of development described by Piaget is a generally 


applicable order or not would be to test whether scores obtained 
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16 
by using instruments, designed to measure cognition, signifi- 
cantly predict drawing scores when a scale based on the order of 
development described by Piaget is uséd' to evaluate drawings. 
Thurstone cites spatial ability as one of the abilities measured 
by intelligence tests (Kerlinger, pp. 672 - 673). Harris (1963) 
uses drawings to measure intelligence. 

The reason for examining data that reflects culture and 
cultural roles springs from Hisner's generalizations 11 and 17: 

ll. Children living in different cultures create visual 

schemas having remarkable degrees of similarity 
especially at the pre-school level. 

17. No important sex differences exist regarding develop- 

mental stages in children's art. (Hisner, 1967, p. 29) 
Bisner found significant differences between the drawings of the 
culturally advantaged and the culturally disadvantaged that 
decreased with increasing grade levels. Such a finding implies 
a pattern the converse of that suggested by gereralization 11 
but one that might reflect "within school" learning. JUisner's 
finding that there was no significant difference between the 
drawing scores of males and those of females (Hisner 1967, 1969) 
confirms generalization 17. 

The reliability check (Hypothesis A 1) is meant to assess 
the objectivity of the scale, The reason for using a sample 
rather than the entire population was for the sake of economy - 
a saving of the time of graduate students who assisted the writer 
by making the evaluations. The theory that a random sample of a 
population will reflect the characteristics of the whole population 


is the reason for accepting a random check as a reliable indicator 
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of the objectivity of the Seelye Scale. (Kerlinger, 1967, 
Phe 30.— 63). 

Two tasks were assigned, Task A, the drawing by the child 
of himself and his friends and Task B, the drawing of a still-life 
model. Apart from testing the reliability of the Seelye Scale 
to evaluate spatial representation in children's drawings by 
using one set of drawing scores to predict another, the writer 
believed that different tasks might assess different abilities, 
With this thought in mind, it became important to find out if 
one set of drawing scores was significantly different from the 
other set of drawing scores. It was surmised, by the writer that 
Task A, the drawing of the schoolyard, might be more significantly 
correlated to IQ scores than Task B, the drawing of a still-life 
model, since Task A, the schoolyard, would seem to require the 
recalling of events and the mental reconstruction of the space in 
which the events occurred. It was further surmised by the writer 
that Task B, the drawing of a still-life mojlel, required greater 
ability to make use of visual signifiers of space than Task A, 
the drawing of the schoolyard. The IQ tests and the reading 
vocabularv tests might be thought of as standing ina similar 
relationship to each other as the writer surmised Drawing Task 
A (the schoolyard) did to Drawing Task B (the still-life). Both 
measure cognition. In addition, there is some evidence to suggrest 
that reading words may require the ability to use and identify 
visual sipnifiers of space to a greater extent than IQ tests do. 


The theory that reading vocabulary scores reflect children's 
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18 
ability to use visual signifiers of space in addition to more 
abstract cognitive abilitics is based on the emphasis placed on 
training in visual perception in reading readiness programs and 
studies which have linked inability to make adequate use of 
visual signifiers of space with inability to read (Salome, 1968). 

The question of the relationship of the ability to use 
visual signifiers of space to reading ability was examined when 
the results of the predictions of hypotheses C 1 to C 3 were 
considered. In Hypothesis C 3, the question of whether cognition, 
or some other ability associated with reading, is more signifi- 
cantly related to the drawing abilities measured by the two 
different drawing tasks, is examined3 

C3. In each of grades IV, V, and VI, considered 

separately, neither the reading vocabulary scores 

of the students, nor their reading vocabulary scores 
controlled for the effect of their IQ scores, 
significantly predict their drawing scores for (a) 


Task A (the schoolyard) and (b) Task B (the still- 
Life). 


The Significance of the Study 


This study is of significance as a step in making available 
to educators an objective and reliable instrument as a useful 
tool for evaluating curriculum and instruction in art. By the 
use of differing programs of instruction and the most reliable 
and objective scale of spatial representation availible to 
evaluate the drawings produced, it may perhaps be determined if, 
and how best, the drawing technologies used in the represent- 


ation of three-dimensional space on a two-dimensional surface 
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19 
may be taught, It is hoped, also, that the difference in the 
drawing tasks may indicate an informal method of assessing a 
child's ability to manipulate spatial ideas and make use of 


visual signifiers of space. 


Limitations of the Study 

iy interpretation of the results of the analysis of data 
in this study should take into account the following limitations: 

1. ‘the drawings made by 2 children were dropped from the 
studir beceuse IQ scores were not available, Since these children 
had the common characteristic of having moved to Ned Deer within 
the three yoars prior to the study, the dropping of these child- 
ren may have biased the sample with respect to socio-economic 
status. 

2e Of the 241 children dropped from the study before 
selection of the final sample, 81 were in Grade IV, 119 were 
in Grade V, and 41 were in Grade VI. Therefore, ‘wade VI could 
be expected to be affected least by any population bias caused by 
elimina ting these children from the study. 

3. No complete check was made whether the occupations 
recorded for the childrens! parents in the cumulative records 
took into account recent changes in occupations, 

4. The Seelye Scale of spatial representation in drawing 
does not measure aesthetic value. Since aesthetic value, 
which considers the wnity of spatial features within the picture 
plane, may at times run counter to apparent reality, it was con- 


sidered, by the writer, not possible to include spatial represent- 


ation and aesthctic value within the same scale. 
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CHAPTict IL 


RVI OP LITURATURG AND RESIMARCH 


In this chapter, literature pertinent to the principal ideas 
of the study is the prime concern, [Ividence from the writings of 
historians of society and art and art critics who write for 
current mgazines is used as an argument to support the thesis 
that spatial representation has been and is of importance to 
those working in the field of the visual arts. Piaget's theories 
conceming the child's conception of space, with emphasis on their 
possible importance in explaining child art, is discussed. 
Nesearch concerning experimental methods of teaching spatial 
representation in drawing, and scales of spatial representation 
used to evaluate children's drawings will be reviewed. Tinally, 
because of its importance in making inferences as to causes of 
any differences found in drawing scores related to socio-economic 
status, some recent work in investigating art education for 
populations whose differences are measured by scales of socio- 


economic status is included. 


Importance of the Concept of Space in the Visual Arts 
In a social history of art (Hauser, 1959; Mumford, 1963) 


an important point of demarcation in time is the invention of 
"perspective" as applied to painting and drawing. According 
to Hauser, "rerspective" is an abstract construct of space so 
familiar to those educated in the Western tradition that it 


controls their perceptions. "Perspective" as a new concept 
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of space is almost synchronomous with such other technical 
advances as the invention of the clock, more accurate measurement 
of displacements, the construction of more spatially accurate 
mays making use of reference points, the invention of the tele- 
scope and tne printing press, all extending the power of know- 
ing by seeing. Perspective drawing that had at first been a 
construct used by artists to enable man to more clearly per- 
ceive the visible world later began to be used symbolically, 
for dramatic effect by the mannerists, to convey mystical 
meanin; bir the romantics, and by the surresglists and present 
day "magic realists" to explore the "subconscious." 

Other influences fashioned the representation of space on 
the canvases of the artists of succeeding centuries. Changes 
in concepts and technologies multiplicd ani so did artistic 
styles, as craftsmen in the visual arts, whether by intuition 
or by reflective thought or by the community of scholarship, 
portrayed visually different facets of new conceptions of space. 
llaftmann stresses such influences when he states: 

The radical changes in painting took place between 1900 

and 1910. Significant dates are: 1905 Fauvism; 1907 

Cubism; 1910 the first abstract painting. A concordance 

of dates important in the history of science runs thus: 

1900 Planck's quantum theory; and Freud's Interpretation 

of Dreams; 1905 Hinstein's special theory of relativity; 

1908 Minkowski's mathematical formulation of the dimen- 

sions of space-time, Many examples prove the connection 

between scientific and artistic change, 
The Italian Boccioni, the Frenchman Delaunay, the 


tussian Kandinsky, The Germans Franz Mare and Paul Klee 
all tell us expressly that their encounters with the 
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discoveries of natural science often threw light upon 
their own intuitive and exclusively artistic activity ... 


These illuminations caused Franz Mare to write: "The 
art of the future will be a formal emvodiment of our 
scientific convictions." As early as 1911, Guillaume had 
accepted a profound connection between tne Cubist multiple 
perspectives and the dynamic non-perspective conception of 
space-time and had made the concept of the fourth dimension 
of commonplace of modern aesthetics and the vocabulary of 
modern art, (Haftmann, p. 8, 1968). 

Mondrain whose philosophical grounds reach back into 
antiquity in a concern with elemental stresses that take on 
mythical significance, began with one spatial representation of 
nature and ended with another. (Haftmann, 1965, pp. 151 ~ 156). 
The new spatial form was to have a transforming effect on 
architecture and art. MIndebted to Mondrian for modular view of 
space adaptable to a machine technology, the designers and 
technicians of the Bauhaus were concerned with producing 
aesthetically satisfying architecture and useful objects. 

"Of all the basic elements of vision, ..."' Maholy-Nagy, the 
teacher of basic design at the Bauhaus, was "... most pre- 
occupied by space." (Wasserman, 1969, p. 19). 

The work of three modern artists who have made different 
departures from the work of Mondrian was covered by reports in 
three different issues of Time. All were exploring problems 
concerning space. Of these artists one was the master of "Op," 
Victor Vasarely. The influence of spatial vision as a 
motivation for painting is described in his own words about a 


visit to the towns of southern france. He wrote, " ... towns 
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23 
devoured by an implacable sun have revealed to me a contradictory 
perspective ..e solids and voids merge ... forms and backgrounds 
alternate, a given square jwnps up or slithers downward depending 
on whether J couple it with a dark green spot or a piece of pale 
sky se. " (dune, 1970, pp. 60 - 62), This was the beginning of 
paintings (says the Time article) becoming a "visual theatre 
expressing the permutations of light, space, and movement." 

The illustrations of the "living wall" (May, 1970, pp. 36 - 37) 
by the artist Yaacov Agam shows such permutations of light, 
space, and movement as an integral part of architecture creating 
an envirorment, partly painting, partly construction in which 

the spatial metaphor is the important visual idea. Biederman's 
structurist work (January, 1970, pp. 66 - 67) is a departure into 
another kind of visual space, part painting, part sculpture, 
Aldrich speaks of another modern form "Cool Art" as "that art 
wiich specifically embraces space, science, and technology" 
(Wasserman, 1969, pe 17). Hven "Iinimal Art" is concerned with 
spatial perception and representation - "new notions of scale, 
space, containment, shape and object" are its subject matter 
according to Battock (1968, p. 7). It has been stated by Lansing 
(1966, p. 41) that the realistic representation of space is no 
lonrer fashionable in art and that many art educators consider 
drawing from "life" stultifving. Piaget's epistemology 

supported by a multitude of careful observations of children 
drawing and manipulating space in various ways would contradict 


the view that realistic drawing by children should be discouraged. 
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Piaget implies that a child cannot be expected to manipulate 
spatial ideas with complete freedom until the space concept is 
developed as a cognitive structure when the child enters the 
period of "formal operations", A signal of the developed space 
concept may be the ability to make perspective drawings of 
observed and imagined space. We can hardly expect a child to 
consciously give shape to new ideas of form until he has 
acquired consciousness of his own point of view as distinct 
from that of many other possible points of view. That is not 
to say that Fila sa could not unconsciously create significant 
visual forms but in that case the significance would need to be 
discovered by a beholder. The ability to develop ideas, to five 
them form, and to recognize new visual ideas may well be the 
world's need for artists of the future. 

Haftmann (1965) has emphasized an interrelationship between 
art and science. A recent recosnition is the need for artists to 
unite with the social scientists as a necessity for human survival. 
The increasing populations and the multiplication of technologies 
are creating the "megalopolis" whose special problems such as the 
poljJution of the natural environment, are in part at least, 
problems of space (Hkardt, 1964). In relation to these problems 
of human settlement, Doxiadis (196%) in Ekistics has proposed a 
unified suhject drawing on art, the social sciences and mathematics 
directed towards the development of systems that will provide 
the necessary shelters and networks, considering ecological 


balances within the environment, systems self=-renewing over time, 
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25 
that will take into account aesthetic values so that the soul 
of man may be satisfied. Ekistics, Doxiadis suggests, would 
be a subject of enquiry at the postegraduate level for artists, 
engineers, architects and town planners. The problems of 
Ekistics will require all the latest technologies. The computer 
will be a tool but the problems are difficult and the variables 
are many and some of the variables lack clear definition or 
precise measurement. The aesthetics of space relationships will 
need to be given form by artists who can think beyond the concrete, 
think the irrational as well as the rational. To reach the level 
of abstract thought and technological skill required by these 
artists of the future, representational drawing may be a 


necessary step. 


Piaget and the Child's Conception of Space 
In his review of seven different positions taken by 


psychologists and art educators, Eisner (1967) seems to be 

looking for one consistent theory to explain the similarities 

in child art noted in empirical studies that have covered diff- 
erent cultures and different spans of time. That consistent 
theory may perhaps be found in the Child's Conception of Space 

by Jean Piaget and Barbel Inhelder (1963). Piaget, psychologist, 
logician, biologist and philosopher has created the new discipline 
"senetic epistemology" that has implications for education and is 
the result of an interaction between the disiplines that form his 
scholarly background (1kind, 1968, pp. v - xviii). Genetic 


epistemology has taken philosophy from armchair theorizing and 
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the logic of semantics to careful observation of how children come 
to "know". The kind of clinical observations reported by Piaget 
are far removed from the controlled situations and animals in 
cages of the experimental psychologists, as indeed they need to 
bee On humane grounds one cannot subject children to deprivation, 
frustrations, or other environmental situations which one may 
suspect to be harmful. In the clinical interviews the experimenter 
responds to the child's reaction and to the problem situation. 
There seems to be no pressure towards a set point of view, only 
the pursuit of the question as to whether the child can suggest 
a solution in any medium or from any point of view. The child 
draws. He arranges sticks. He uses plasticine. He chooses 
between pictures. He responds verbally. One may infer from 
methods used that Piaget considered a child's drawings to be a 
representation of his spatial concepts. 

In discussing the experimental interviews the statement is 
made that in only one case was a child able to show a more 
advanced spatial representation by using sticks rather than by 
drawing. When children were asked to draw what someone in the 
model landscape in the position of the doll would see, their 
drawinss were equal in conception to the selection they made 
when asked to pick out a picture. The initial error was for a 
child to select or draw his own point of view, later to consider 
only the rroximity of the mountain to the doll. A drawing show- 
ine all the correct relative positions, left, right, before and 


behind, was neither made nor selected until the child has reached 
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27 
the conceptual stage at which he was conscious of his own point 
of view as distinct from other points of view (Stage III B, 9 - 
10 years) (Piaget, 1963, i) 209 = 246). 

The theory that a child draws his concepts is at least one 
hundred years old and was "popularized by Helmholtz in the 1860's" 
(Hisner, 1967, p. 5). The recognition that drawing is related to 
cognition is the basis for Binet and Terman using drawing in 
mental ability tests (Piaget, 1963, p. 68) and the basis also 
for the Goodenough Draw-A-Man Test (Harris, 1963). What is new 
is the careful observation of the fact by responsive and per- 
ceptive experimenters working from the perspective of epistemology 
and biology in clinical interviews and the anecdotal records of 
those interviews. As a genetic epistemologist, Piaget is inter- 
ested in how the child comes to know space am how concept develops 
from concept. His conclusion is that the child derives his know- 
ledge from "haptic" experience and that the space concept retains 
traces of its motor origins in even the most abstract levels of 
thought. Since the knowledge is "motor" it is not static as the 
visual image of the "gestalt" would be and contains within its 
very structure the means of its transformation, being difficult 
to conceive except in motion. Accomodation (to the environment), 
aspimilation (of the accomodation to the environment), and the 
intrinsic motive for learning, a drive for equilibration, are 
processes Piaget describes as interactive in acquiring the space 
concept. 


Although not mentioned by Piaget, the enjoyment of motion 
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28 
for its own sake by the healthy child in play, one can well 
imagine, is probably paralleled in subjective play, where the 
movement of motor, visual and verbal images can be enjoyed for 
its own sake. Both overt and subjective play, besides being 
enjoyable, probably prepare the child to solve problems he 
will meet as he grows older. 

In discussing theory concerning the "clinical interviews" 
in The Child's Conception of Space references are made to the 
study of children's drawings by Luquet. It is apparent that 
the general stages of development outlined by Piaget receive 
their "timing" from the earlier work of those who systematically 
looked at the drawings of children, verified by the record of the 
ages of the children interviewed by Piaget and his assistants. 

The position of the Gestalt psychologists that perception 
develops from the whole to the parts based on the fact that a 
child can draw rounded shapes before squares "because squares 
are more differentitated" is discussed by Piaget. He does not 
dispute the observation of children's drawing but its explanation. 
His explanation is that the child's first spatial concepts are 
topological ones and that in topology, the square and the circle 
are isomorphic. They are both enclosures. Although he states 
the child's first concepts of space are topological and he lists 
the defining principles of topology, it becomes apparent that all 
topological conepts are not achieved at the same time. The 
concepts of enclosure, proximity and separation, and the inital 


steps towards the concept of order may develop during the pre- 
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29 
operational period, from two to seven years of age but the 
completion of the concept of order is not achieved until the 
child knows how to establish a reference point, making rever- 
sability possible. This achievement, according to Piaget's 
anecdotal records of clinical interviews, is not reached until 
about the age of seven years when the child is ready to move 
into the period of concrete operations and the acquisition of 
projective and euclidean concepts of space. The topological 
notion of continuity is not achieved until the period of formal 
operations beginning at about eleven years of age, when a child 
can conceive of points having no dimensions, being closely 
packed and of infinite number within a line, and the possibility 
that points may represent both rational and irrational numbers. 

To study how the first concepts of shape developed, Piaget 
used "haptic" perception. Children felt the shape of objects 
concealed by a screen. Just as many shapes were recognized by 
the children through haptic perception as by seeing the objects. 
As might be expected, familiar objects were recognized first. 
Abstract shapes were not recognized until after the age of three 
and one-half. One of Piaget's discoveries was that activity 
carried out during the "haptic" exploration of shape was very 
similar to the activity carried out when the child represented 
a shape by drawing. At about three and one-half years, when 
the first drawines that could be described as repre: entational 
were produced, the child simply grasped the object checking for 


enclosure by testing whether he could pass his fingers through 
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30 
any part. As the child grew older the exploration of the shape 
became more and more active. It was not until about the age of 
seven years, however, that children explored shapes systematically, 
establishing some point of reference and returning to that point 
(Piaget, 1963, pp. 17 - 43). It is apparent that Piaget considers 
this particular experiment demonstrates how representational space 
or "the space concept" develops. lMarlier Piaget had made a 
direct association between thinking and drawing: "lastly ... 
with ... the fully intelligent act ... there comes ..e the 
mental image which makes possible delayed imitation ... and the 
first attempts at drawing" (1963, p. 12). One learns from an 
experiment of Wursten's that the development of concepts of space 
also affect the visual perception of space, One case of part- 
icular interest suggests that the coneept of orthogonal reference 
systems alter visual perception. After the development of the 
concept of the orthoronal reference system, a child is able to 
estimate the angles of dlique lines but is subject to an optical 
illusion that makes him unable to see that two lines of equal 
length when arrayed near a point one vertical, another horizontal 
are equal in length. The younger child is not subject to such 
an illusion and the child in Stage IV (formal operations) can 
overcome the illusion by logic, although even adults still make 
some errors (Piaget, 1963, pp. 317 - 318). 

Is there verification by other researchers of Piaget's 

theories? Literature reviewed by the writer (Pedde, 1966; 


Towler, 1965) reporting experiments carried out by the authors 
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or by nies tends to verify the theories of gentic epistemology 
expounded by Piaget but questions the methods of the experiments. 
Criticism of Piaget's experimental methods by these writers is 
based on the fact that he seems to have no set procedure that can 
be duplicated by other experimenters and that he uses no child- 
ren as "controls" in the traditional sense. Also questioned, is 
whether the ages given by Piaget for the different stages represent 
what night be expected of "average" children. These authors 
are fairly consistent in reporting that children may take longer 
to develop the space concept than Piaget implies, The children 
about whom Piaget and his assistants report in the anecdotal 
records appear to be on a one to one correspondence to the 
experimenters. Many devices are used in a way responsive to 
the child in order to explore the limits of the child's under- 
standing. There appears to be none of the pressures than can 
exist in a classroom that may prevent the optium expression of 
a child's ideas. Therefore, it is not surprising that the child- 
ren tested should show behavior in advance of children in intact 
classrooms, As for the other criticisms of the experimental 
methods, how could an investigation into the theory of knowing 
be carried out at any other level than empirical observation in 
flexible situations at this stage of development of the discipline 
"senetic epistemology"? Piaget is probably indebted to Montessori 
(Rusk, 1957) in the procedure followed, the use of apparatus, the 
emphasis on the child solving the problems himself and the 


recornition of the sensori-motor experience as important in the 
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what significance has Piaget's theories about how a child's 
concepts develon for art educators? First, the coming to know 
through motor activity is of importance. This theory could 
explain why Sisner (1967) found that his students in teacher- 
training courses in art education obtained better results uel 
Jessons which they presented that made use of "role-playing". 
The point of view that motor activity is the starting point for 
understanding puts a renewed emphasis on a co-ordinated approach 
to art education, physical education, dramatic play, the dance, 
and music, all of which involve the overt and covert solution 
of problems of space. "Covert" activity is of great importance 
in cognitive development from Piaget's viewpoint. The imaging 
of the correct way to play a musical theme passing (in the mind) 
through all the intricacies of movement required for a perfect 
rendition could, conceivably, improve the actual rendition of 
the music end a child's ability to conceptualize space, Piaget 
says that it is easier for a child to imagine winning a game 
than to imagine a conic section. Nevertheless, it is possible 
that imginine how to win a game including movement and counter- 
movement could improve the ability of a child to imgine the 
conic section. lMoholy-Nagy's (1949) ideas of 4sense" training 
for designers and Montessori's (Rusk, 1957) sense training for 
children seem ways that might enrich the concepts of children in 
the light of Piaget's theories. As the concepts develop, 


according to Piaget, the ability of children to use auditory and 
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visual] perceptions as signifiers to initiate and provide imges 
for thought develops also. The ability to visualize images and 
to mentally verbalize adds dimensions to knowing. The whole 
complex of movement, thousht and perception act and interact 
to develop cornition. 

Does the emphasis on "movement" which is dependent on 
sensori-motor development mean that learning is simply a mtter 
of growth that would take place without teaching? While the 
idea that thought may have sensori-motor origins does suggest 
physical limits to what can be learned at any time, there are a 
number of statements in the book The Child's Conception of Space 
that suggest that learning can indeed be facilitated by 
instruction. In the problems related to the development and 
rotation of surfaces (Piaget, 1963, p. 276) the statement is 
made that the correct solution of the cube is not usually pro- 
duced until Substage III B but that sometimes a child "with more 
experience in folding or making things in school" is able to draw 
the correct solution at an earlier age. There is the example of 
Cheu (age 10 years, 3 months), who at first has not achieved the 
concept of the horizontal as related to the level of liquid in 
the jar, developing the concept during the process of inter- 
action with the experimenter (Piaget, 1963, p. 408). The whole 
anecdote reflects the effacy of the approach to teaching which 
places children in problem solving situations, with questions 
posed and apparatus available to direct thinking. lisner's 


assumption that drawing technologies are learned is a least 
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34 
implicitly supported by the record Piaget has given us of how the 
child's conception of space develops. There is an implication 
that it is in the solving of spatial problems that learning takes 
place and this in itself suggests that the stimulation for visual 
expression could be in the presentation of spatial problems, 

At first perhaps the starting point should be three-dimensional 
space followed by drawing but later three-dimensional models may 
be imagined and drawn and then as a culmination be expressed in 
three-dimensional form. Moreover, it should be perhaps stressed, 
the operations and activities Piaget is interested in are mental 
operations and activities, the drawings are, for Piaget, 
representations of those mental operations and activities. His 
use of the word assimilation for a stage in the process of 
knowing suggests a parallel to biological digestive systems and 


implies that time is needed to think, to ruminate. 


Research In Hducation Pertinent To The Study 


The research in e@ucation reported in this section deals 
with three areas that are important to the theories developed 
by the writer during the course of her investigation. Of first 
importance are the scales of spatial representation developed by 
Hisner (1967) and Lewis (1963, 1967). The emphasis placed upon 
training beginning readers to understand spatial representation 
in text illustrations provides clues for the explanation of 
different results for the two drawing tasks when the relationahip 


of reading vocabulary scores to drawing scores is considered. 
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Lastly, teaching experiments directed to two different ends are 
discussed. The aim of the first set of teaching experiments is 
to discover how best to teach spatial representation in drawing. 
The aim of the second set of teaching experiments is to invest- 
igate the methods, media, situations and teachers best suited to 
teaching children disadvantaged from the standpoint of socio- 


economic status. 


scales of Spatial Representation in Drawing 


The Eisner Scale 

In 1967, Elliot W. Eisner undertook an investigation into 
the drawing abilities of children in the City of Chicago com- 
paring children from an opulent suburb with those from a ghetto, 
One of the necessities in carrying out the investigation was the 
development of a reliable, objective scale that could be used to 
evaluate spatial representation in drawing. This writer has 
modified the scale EKisner developed to create the Seelye Scale 
of Spatial Representation. <A copy of Hisner's Scale of Spatial 
Representation is to be found in Appendix A. The categories of 
the Hisner Scale are an outgrowth of the many studies concerning 
children's drawings reviewed by isner and his own observations. 
Statistical analyses of data related to the children who made the 
drawinrss showed that the drawing scores of children were signi- 
ficantly related to their gerade placement, their IQ, and their 


reading vocabulary scores. 
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The writer in her analyses of data. followed similar lines of 
enquiry to those followed by Hisner, although using different 
methods, different instruments and a different population. The 
findings with respect to the hypotheses of this study confirmed 
many of Hisner's findings. When they do not, the writer discusses 
in Chapter IV, and V, the reasons why the findings of the two 
studies are different. 

Eisner (1967) discusses at some length the dependence of 
coenition on language (verbalization?) and suggests that in 


measuring reading vocabulary we are measuring language experience. 


= 


He surmises, therefore, that if there is a statistical relationship 
between drawing and language scores this is probably due to the 

way lanruage has structured the child's experience. He quotes 

the whorfian hypothesis. 


The background linguistic system (in other words, the 
grammar) of each language is not merely a reproducing 
instrument for voicing ideas but rather is itself the 
shaper of ideas, the program and guide for the individual's 
mental activity, for his analysis of impressions, for his 
synthesis of his mental stock in trade. Formulation of 
ideas is not an independent process, strictly rational in 
the old sense, but is part of a particular grammar and 
differs, from slightly to greatly, as between different 
grammars. We dissect nature along lines laid down by our 
native languages. The categories and types that we isolate 
from the world of phenomena we do not find there because 
they stare every observer in the face; on the contrary, 
the world is presented in a kaleidoscopic flux of impressions 
which has to be organized in our minds -- and this means 
largely by the linguistic systems in our minds. We cut 
nature up, organize it into concepts, and ascribe signi- 
ficances as we do, largely because we are parties to an 
agreement to organize it in this way -- an agreement that 
holds through our speech community and is codified in the 
patterns of our language. The agreement is, of course, an 
implicit and unstated one, BUT ITS TERMS ARM ABSOLUTELY 
OBLIGATORY; we cannot talk at all except by subscribing to 
the organization and classification of data which the agree- 
ment decrees. (Kisner, 1967, pp. 34 - 45). 
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This writer does not question the theory that reading 
vocabulary scores reflect the student's language experience 
but does question whether a statistical relationship of reading 
scores to drawing scores, particularly in the case of the still- 
life model, indicates that language has structured experience to 
the extent that it controls the visual perception of space. Other 
abilities may be more significant than the ability to verbalize 
in relation to drawing. 

In the drawings produced by Task A (the schoolyard) the 
writer believes an important skill may be the ability to imgine 
and mentally manipulate space (spatial ability). This writer 
concedes that language might facilitate the recall of space and 
give clues to its manipulation but does not consider that 
verbalization is the most important factor in drawing remembered 
space. A more important factor may be the space concept based 
on motor experience. The space concept may be important in 
reading too, especially in reading at the more abstract levels 
as in mathematics and physics, Over the years of the writer's 
teaching experience she has known a number of boys, unable to 
read and with little skill in verbalization, who were still 
able to interpret maps, pictures and diagrams. She has also 
known some girls with excellent verbal skills to whom she was 
unable to teach map reading. She has had the experience herself 
of "thinking through" a fairly complex set of spatial relation- 


ships and then having great difficulty in finding words to express 
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the relationships. There is evidence within the English 
language that it has little to do with developing spatial ability. 
Apart from prepositions and mathematical vocabulary, there are 
few words to precisely convey spatial ideas. ‘The question of just 
what the drawing tasks may be measuring is one about which the 
writer made assumptions in Chapter I which she supports in 
Chapter IV by statistical evidence, In the analysis of data, 
IQ scores are contrasted with the reading vocabulary test. 
Presumably both measure language experience. However, IQ tests 
should also measure spatial ability which should not be called 
upon to any great degree in reading vocabulary tests used in 
Grades IV,V, and VI. On the other hand, the visual perception 
of space may not be so much required in IQ tests or in drawing 


from memory as it is in the act of reading words. 


Lewis's Scale 

Piaget (1963) suggests that a child cannot draw even one 
object in perspective without having previously acquired the 
concept of his own viewpoint as distinct from all other possible 
viewpoints and the concept of three-dimensional space organized 
by orthogonal axes so that he can see the object in projective 
relationship to other objects. Two studies have been carried 
out by Lewis (1963, 1967) both of which placed the correct per- 
spective drawing of single shapes at the upper end of the scale. 

In the earlier study 27 intact classes, enrolled in kinder- 


garten through Grade IX, participated, The drawings were of a 
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sphere, a toy house (based on the cube) and a diorama. Lewis 
constructed a visual scale by making drawings for five levels 
of representation. An idea of what the visual scales were like 
may be ohtained from this description of the levels of the 
diorama: 

The five drawings of the diorama reveal various ways in 
which children deal with the problem of spatial depth. In 
the first drawing, DI, no attempt at spatial organization 
has been made; objects are scattered over the paper without 
relation to one another or to the vantage point of the 
observer. In the suceeding drawing, DII, objects are 
linearly arranged along the lower edge of the paper. In 
DITI, a horizontal line serves as a base line and sugrests 
a plane perpendicular to the surface of the paper, Deeper 
space is implied in drawing DIV, by the use of several 
base lines placed one above the other, creating several 
distinctly delimited planes, each in turn increasingly 
distint from the viewer. In drawing DV, separate planes 
have been integrated to create a single gradually-receding 
plane. (Lewis, 1963, p. 97). 

The hypothesis that a relationship exists between the grade 
level of pupils and the spatial representation used in their 
drawings was supported, ‘There was also a relationship between 
the snatial representation in pictures chosen by the pupils in 
a picture preference test and their grade level. The preferred 
spatial representation seemed to be slightly in advance of the 
spatial representation the subjects produced themselves. Wo sex 
differences were found. The second study replicated the first 
study with respect to srade levels and extended it by con- 
sidering the relationship of spatial representation in drawing 
to chronological age, mental ace and school achievement as 


measured by reading agee ‘The subjects were 465 children from 


18 intact classes (Grades I through VI). The shapes used for 


+ os 
oxtteehys O19 i 


=f 322: 


m nanan Sag? (aE) 9 itoe arth 
“tal .rewtiv Sif mor) ai Frit 


© 
aS s 


oi Ge La rapists 
. Sor 


oi teatinval 


Lenin ft. 21 


eo at begarteinr cused 
~ - i q 
= ’ . i 7” 7 
73 . 4 —t TT ei 
] % i > © 71 & 
7? ite 
' 7 
rit ‘ Psion aha atte 
. — 7 
oak ptanzsiqer Inttgy 
> i« 
, 1 
vi t 
ri z fit 
- 
Vint L ws 


1,0 
this study were the cube, the pyramid, the pentagon and the 
cylinder. All the original drawing scores were converted to 
standard score from (M=0O, SD =1.0) and each child's four 
values were averaged to yield a composite score, The composite 
score proved equally predicable for chronological and mental 
age (r= .60) and significant beyond the .001 level. Reading 
Age predicted the composite score significantly (r= .45, 

p = .001). Reading Age correlated .73 with Mental Age in the 
total sample. Lewis concludes that probably the relationship 
between drawing and reading can be accounted for on the basis of 
the abilities measured by mental age. The question of just which 
abilities account for the relationship between a child's ability 
to draw a still-life model and his ability to read is one 
investigated by this writer and is discussed after the findings 
for the hypotheses. Of particular importance in considering 

this question is hypothesis C 3. 

In each of Grades IV, V, and VI, considered separately, 
neither the reading vocabulary scores of the students, nor 
their reading vocabulary scores controlled for the effects 
of their IQ, significantly predict their drawing scores for 
(a) Task A (the schoolyard) nor (b) Task B (the still-life 
model). 

Although this writer used different instruments, different 
methods of analyses and a different population, comparisons are 
made by the writer between her findings and Lewis's. The draw- 
ings of Task B (the still-life model) the writer has assumed 


measures the ability to use "visual signifiers of space"rather 


more than spatial ability. Lewis's studies were based on the 
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drawing of objects present to be examined visually by the children 
and so this writer would assume that in Lewis's studies the ability 


to make use.of visual signifiers of space is also important. 


Visual Perception of Space and Reading Skills 


That the visual perception of space is recognized by many 
authorities as a pre-requisite skill to reading ability is 
indicated hy the number of reading readiness and first frase 
programs that include training through picture study or graphic 
means in the interpretation of spatial contexts. Salome (1968) 
reviews eaent different reading and language series that suggest 
that the teacher train children: to interpret such features as 
overlap, change of size to indicate distance, change of levels 
to suggest distance; to recognize ground planes in linear per- 
spective; to note similarities and differences in size, shape, 
position, internal and external details, general configurations, 
and serial order; to discriminate between rotations and reversals. 
Children being taught by teachers following these prorrams may be 
required to draw straight, curved or angled lines between 
boundaries, and to copy vertical, horizontal and oblique lines. 
All this in the name of preparing children to read{t The writer's 
own observation while teaching reading tends to support the idea 
that spatial perception may be an ability required in recognizing 


letters and learning to read words. 
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Experiments in Teaching Aimed At Teaching Spatial Representation 
in Drawing 

Salome carried out an experiment in which the aim was to 
improve the contour drawing of children in Grades IV and V CIS6L)s 
The treatment was to provide percpetual training relevant to the 
"utilization of visual clues located" along the apparent contour 
of the object being drawn. ‘The training was effective for 
experimental groups in both prades when their drawings on pre- 
and post-tests were compared with the control group. ‘he gain 
for the Grade V students was greater than the gain for the Crade 
IVY students. IQ estimates were not significantly related to the 
variability of the groups. Salome indicated that the results 
were sirnificant enough to warrant the investigation of methods 
of perceptual training as an area holding promise for improvement 
in the art product. Kensler's (1964) teaching experiment con- 
cerned perceptual training plus teaching the principles of per- 
spective to seventh grade children. No significant improvement 
of the experimental group over the control group was found. 
Kensler sugsests that the requirements of the drawing tasks may 
have been too complex and that a more complete identification of 
the different kinds of perceptual training needed for the task 
may have been more successful. He also states that the practice 
time allowed may have been too short in relationship to the 
complexity of the drawing tasks. 

Piaget's theory, that both the visual perception of space 


and the svace concept develop from sensori-motor experience, 
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13 
implies that drawing itself could be a means of improving the 
visual perception of space. Drawing is, after all, a means of 
extending the sense of touch and coordinating it to vision. 
Pinget's experiment with reference to the haptic perception of 
shape confirm the opinions expressed by the writer with respect 
to drawing as an extension of the sense of touch (1963, pp. 17 - 
43). 

The study Two Methods of Teaching Spatial Tasks lo Dis- 
advantaged Negroes (Rennels, 1969) is of particular significance 
to a study directed towards the development of spatial concepts 
in children. The subjects were eighth grade Negro students at 
least two grades retarded in reading and placed in the lowest 
quartile in overall school achievement. Two different methods 
of teaching were compared and a control group established. The 
control group took music instead of art. The two methods are 
described as (1) the "Analytic Instructional Method" and (2) 
the "Synthetic Instructional Method ." In the first method the 
instructor drew attention to perspective by involving the 
students in experiences in which a polaroid camera was used and 
in which they compared their own apparent size to that of 
familiar objects. At the beginning of each session each student 
turned in a three-dimengional drawing of something in his own 
environment. There was no directed perspective drawing during 
the class. In the second method the children were also exposed 
to the polaroid camera (to avoid the finding that it might be 
the mechanical device used not the method of instruction that 


produced any differences in results). The method of instruction 
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was to have the class follow the teacher's step by step develop- 
ment of perspective drawing as he demonstrated different specific 
ways to obtain a three-dimensional effect on the blackboard. All 
the students in the class were required to complete a step before 
the teacher moved on to the next one. At the end of the class the 
students were assigned the problem of raising or lowering the 
horizon line and revising the drawing accordingly. The revised 
drawing was turned in at the beginning of the next class. 
Contrary to the expectations of the experimenter, the "Analytic 
Method" proved superior to the "Synthetic Method", for all groups 
whether field-dependent or field-independent. 

Rennels suggests that the superiority of the "Analytic 
Method" may have been due to the continued use of the polaroid 
camera, in spite cf the fact that the children taught by the 
"Synthetic Method" were also exposed to that instrument. The 
writer would like to suggest the element of greater personal 
involvement in the "Analytic Method" may be the key to the 
difference. For the child "his" size was compared to an object. 
He drew pictures from "his" environment, not something artificial, 
perhaps, to his experience constructed ba teacher. The child 
had to "think" how to establish apparent relative sizes instead 
of merely copying a method known to the teacher. If learning is 
indeed the result of activity as Piaget suggests, it would seem 
from the methods described that the "Analytic Method" involved 


the child in more activity both overt and covert. One can also 
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15 
imagine how discouraging for any child keenly interested in the 
problem of spatial representation waiting for the rest of the 
class to finish, described as part of the "Synthetic Method", 
must have been. The writer would suggest that she would expect 
similar results whether the students had been Negro or not, 
whether they had come from families of upper socio-economic status 


or lower. 


Teaching Children From Lower Levels of Socio-Economic Status 


In the fall 1969 issue of Studies in Art Education the 
guest editor, Silverman, writing about the studies related to 
art for the disadvantaged included, stated: 

These studies are presented in the belief that they are 
among the best of the few truly careful investigations into 
the topic of art and the disadvantaged, and they serve as 
models and stimulators for further research into the 
relationship between the visual arts and this nation's 
number one educational problem: the progeny of the culture 
of poverty. (p. 3) 

The first of the studies to be reviewed here is one in which 
Silverman worked along with Hoepfner and Hendricks. The study 
was addressed to students in and teachers for the seventh grade 
level of instrmiction, and follow "the classical paradigm for 
conducting a controlled research program". A number of tests 
were developed and factor analyzed for the study. An experi- 
mental text, All About Art, was developed and used to present 
information about art in a very basic way. Forty-two two- 


dimensional and six three-dimensional reproductions were pur- 


chased for use by each of the teachers in the experimental group. 
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46 
As an additional attempt to enhance the self-concept of each 
child 15 x 20 inch pebble board mats were pre-cut to accommodate 
a 12 x 18 inch sheet of paper and provided in sufficient quantities 
so that each child could take home at least one properly mounted 
piece of his own work. To offset the "Hawthorne effect". 
(Kerlinger, 1967, pe 318), teachers of control and experimental 
groups took part in orientation and training sessions for which 
they were paid. The findings related to the effects of socio- 
economic status in this study were: (1) that "there was a 
significant improvement in the ability to make rapid visual 
discriminations as a result of participating in seventh grade 
art instruction over a period of one semester " and levels of 
improvement were significantly related to the socio-economic 
status of the subjects, "the lower their status the greater the 
improvement", (2) among all art students improvement in the art 
product was associated with the art training of the teacher and 
his experience in teaching the economically disadvantaged. In 
concluding the study, there is an affirmation of the truth of 
the statement by Harold Howe III: "advantaged students are less 
affected by the quality of their schools" and it " ... is for 
the disadvantaged that improvements in school quality mean 
most", 

BEisner's (1967) comments about the diminishing spread 

between advantaged and disadvantaged children's drawings and 
his statement that previous studies have indicated that the 


better the teaching the greater the spread in any class and 
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this affirmation of the truth of Howe's statement leaves us with 
a logical quandary that will require more study to resolve. The 
problems could be one of different definitions. Just what is 
"sood teaching"? Should not quality teaching take into consider- 
ation and provide for the peculiar needs of the perceptually 
handicapped and those children with emotional problems? For these 
handicapped children no real improvement in achieverent could 
probably be expected until their individual problems were 
resolved or mitigated. 

Attitude changes were also noted in this study (Silverman 


et al, 1969) particularly a change to a more favorable attitude 


towards rules among boys taking art instruction. The teacher's 
training in art and her experience in teaching the disadvantaged 
was most significantly related to these behavior changes, rather 
than the fact the student was taking art. 

In another program for the disadvantaged the Education 
Department of the Pasadena Art Museum participated (Diamond, 
1969). "Scholarships" to take part in the Art Museum's work- 
shops were granted to 45 third prade boys with average or better 
intellectual abilities who were below prade level in reading 
achievement tests. One of the observations by the workshop 
teachers was that although the disadvantaged children were more 
free in their movements around the classroom, getting their own 
supplies, cleaning up, getting supplies for others, they were 
less free in their art activities than more advantaged children. 


This corresponds to another finding read recently by the writer 
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(Norton, 1969) that over-socialization not under-socialization 
may be the problem of the disadvantaged in respect to school 
learning. Such children have had to take the responsibilities 
of adults but have not had the opportunities for play accorded 
to advantaged children. 

In this study the three predictions that as a result of the 

children's participation in the workshops their art would be 
(1) more planned (2) more inventive (3) more unified, were 
sustained at the .05 level of significance, ‘The prediction that 
the boys would be more able to cope with difficult situations, 
such as, "when I find something hard to do, I try to do it" 
rather than "I don't do it" and a diminuation of scores in 
passivity such as "when they knocked me down I lay there and 
cried" were sustained at the .01 and .05 level of significance, 
respectively. The prediction that there would be an increase in 
healthy agression was sustained at the .05 level of significance. 
The probability (p == .10) for a diminuation in hostile agression 
was too large to rule out the possibility that the findings of 
fewer signs of hostile agression was not a chance occurence. 
"The findings on self-image suggest that the children were more 
ready to confront themselves but were less content with what they 
found". The prediction that reading ability would be improved by 
participation in the workshops was not upheld by a significant 
level of probability (p <= .18) although no student made a lower 
score than his control (matched to him on the basis of mental 


ability and reading achievement scores) and six of the boys may 
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have made a real breakthrough in reading as a result of the art 
workshop experience. 

The tisner study was included in the Fall 1969 issue of 
Studies in Art iMducation as was also the Rennels study contrast- 
ing analytic and synthetic methods of teaching perspective draw- 
ing. In the Eisner study the NORC Occupational Prestige Index 
was used to classify the child's position. Scores from one to 
five were assigned to the lower group and scores from six to ten 
were assipned to the upper groupe The drawing scores obtained 
by using the Eisner Scale of Spatial Representation in evaluating 
drawings produced drawing scores with significant differences in 
favour of the advantaged children at all the grade levels taking 
part in the study, Grades I, III, V, and VII, but the differences 
between the advantaged and the disadvantaged diminished with 
increasing grade levels. If differences in ability to represent 
space do correspond to differences in concept development as 
sugrested by Piaget, then children from the lower levels of socio- 
economic status would also have special difficulties in subjects 
requiring abstract thinking with regard to space, the inter- 
pretation of maps, charts, diagrams, pictures and graphs, the 
solving of spatial problems in mathematics and in learning 
technical skills which are part of the training of the skilled 
worker. ‘The difference may not only affect the child's ability 
to benefit from academic studies but his ability to learn a trade 
by which he may support himself as an adult. Another possibility 


could be that concept development is not so much affected by socio- 
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economic status as the ability to make use of and identify visual 
sipnifiers of space. ‘That space concepts are not necessarily 
related to socio-economic status is suggested by two Alberta 
studies. Pedde (1966) found that for the Edmonton children in 
his study, socio-economic status was not significantly correlated 
with the ability to understand base area symbols in maps. Towler 
(1965) found that socio-economic status was not significantly 
correlated to certain of the spatial concepts used in reading 
maps, reference systems, direction, scale and distance. Both 
Pedde and Towler made use of the Blishen Scale (1961) used by 
this writer Ap her own study. Are significant differences in 
ability to represent space in drawing only affected by socio- 
economic status when the differences are so extreme that a very 
different life style may be assumed to be yart of the experience 
for the groups considered? 

A finding of the Rennels (1969) study was that field-independent 
males scored significantly higher than field-dependent females on 
the "Spatial Relations" and "Perceptual Speed" tests but that 
field-dependent females scored significantly higher on the 
"Reasoning" test. The "Reasoning" test probably measured verbal 
facility that female Negroes would gain by being involved in 
social interaction due to the necessity of caring for younger 
members of the family or "baby-sitting" jobs that could supple- 
ment the family income. The higher scores of males in the 
"Spatial Relations" and "Perceptual Speed" tests may be a 


reflection of the greater freedom of movement. and play allowed 
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them by Negro families. Here is evidence that verbal skill is 
not necessarily related to perceptual skill and spatial ability, 
as well as a suggestion about how the differing abilities may 
have been acquired. Articles in Art Jducation (Barclay, 1968; 
Cohen, 1969; Ianni, 1969; Nearine, 1969; Westby-Gibson, 1968) 
read by this writer carry the further suggestion that persons 
carrying out prorrams in education to improve the position of the 
disadvantaged need to have a resrect for their culture, other- 
wise anv gains made may be at the cost of denriving their lives 
of the meaning found in the interaction between members of the 
society of the underprivilesel. A greater ability to acquire 
"things" will not fill emptiness at the heart of life. 

The following points summarize what the writer considers to 
be the main points in the literature reviewed concerning art 


education and the economically disadvantaged. 


1. Hconomically disadvantaged children may be disadvantaged 
in their space concept and their ability to perceive space also. 
(Eisner, 1967, 1969). 

2e Art instruction improves the ability of children to 
make visual discriminations and "the lower the socio-economic 
status the greater the improvement", (Silverman, 1969). 

3. A factor that has limited the development of spatial 
concepts in the disadvantaged mav be that they have been allowed 
less freedom to play. (Diamond, 1969; Norton, 1969; Rennels, 


1969). 
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4. A method of drawing instruction that actively involves 
the students in problem solving situations seems to be more 
effective than a method of drawing instruction accompanied by 
step-by-step demonstration. (Rennels, 1969). 

5- Instruction by teachers with art training appears to 
improve the attitudes of students towards rules and their ability 
to handle difficult situations. (Silverman, 1969). 

6. Teachers working with children from other cultures should 
recognize and respect the values they bring with them to school. 


(Westby-Gibson, 1969). 


When the writer considered the analyses of data in respect to 
Hypothesis D 2: 
The students! socio-economic status has no significant 
predictive main effect upon their drawing scores for (a) 
Task A (the schoolyard) nor (b) Task B (the still-life 
model), 
the six points listed helped to explain the results. From these 


six points may also be derived suggestions for improving 


instruction for both the advantaged am disadvantaged. 


oummary of Chapter II 


The writings of historians and critics support the view- 
point that spatial representation is an important part of the 
visual arts. Piaget's (1963) theory that the space concept 
arises from, and in its most abstract form contains traces of, 
sensori-motor experience has implications for art education. 
Greater use can perhaps be made of sensori-motor experience as 


in role-playing, dancing, music, the constructing am arranging 


iinois eswilw qerlts 2 * nh 


> 7 ae _ ; 

of Giaequé painter? Jes Abie t 
qhiids 4iog3 haa totem einewod 
COL atm ait ; 
a 


sk one S of zz cu { . Pores 7 


of Saegess af «78> “% 


Ss} r 
ans P7is ce fe 
' be? cna 
» 6-7 34 + 
eiii- f ¢ 


sees age) «eo lLave a mat vem dit: taped Yast noated xte and 
eriws dedaiing Aiviieh a otis pits odie Ae 
av? i (e-teneganeelp ois tose ace 


Th eG 
Si see Ae eee 

~roteod? .oope co cdige le aailiainiht te ened ioe mae 
aaa 2 a eine aap 
‘ Sqemetos sane: etl teed sunt) (pet). ee ee 
wed axieaws —— ae 
ee sab teektae ae champ 
as ntneleips 7435084 wun “he | perena wait 
giianets® Gis tSoritenis ai, re ,patonnd , 


%. 


<a = 


53 
of objects and materials as preliminaries to expression in the 
visual arts. At later stages mental visualization may precede 
drawing which could provide plans for such artistic expressions 
as dancing, COS Nines, stage movements, stage sets, sculpture and 
architecture or town planning. 

Important recent studies of spatial representation in 
children's drawings are those of Lewis (1963, 1967) and Hisner 
(1967, 1969). Both Bisner's and Lewis's scales when applied 
to the drawings of children resulted in a significant relation- 
ship between drawing scores and the grade placement of the 
children. In both studies reading amd IQ scores were signifi- 
cantly related to drawing scores. Salome's (1969) review of 
reading beginners! programs indicating that many reading 
authorities relate ability to interpret spatial representation 
in pictures to ability to read may partly explain the relation- 
ship between reading and drawing scores. An experimental method 
in teaching spatial representation in drawing seems to indicate 
that perceptual training may improve drawing (Salome, 1964). 
However, in another experiment aimed at teaching perspective 
drawings, perceptual training resulted in no significant 
improvement (Kensler, 1964). In still another experiment, a 
method of teaching that most actively involved each individual 
was more effective in teaching perspective drawing than step- 
by-step instruction (Rennels, 1969). 

A number of points, related to teaching children dis- 


advantaged from the standpoint of socio-economic status, 


ins omicline wee pets 


nz nert£ 2s aeariget ishdege’ 
vera! tin (78CL ,f90r) ahem 


- - — 
oe 7 
i 

>> 
\ 

ne! 
= tho - 
Paes ee ae | = 
: = 
wi ids 


i 
“Ce 


>> lane «'=iveg bea 


4 i 


; a 5 
vers al mogpasinsyeet (Ahees Gree rt. 


ce ae ] 
‘weth overt =he ante bes? is stmt eae 
qi 


ove eievetie Seo Jed? ati Gane 


de @ek @Ulwers = vitSsoqe Te eet aie «cl cvCiseTe 


“oNaLhin gettoaet of Ge balbe edeted To see 


witht: soemeics-o3ds Sa Galop haae mAs adel 


J : a 
wesea qtiwerh Gas sath cenniad & le 


x 


. 
' 


iasuree! At) CER MS odie ley eke 


i 
i &, Te bbe od 73} Lids ot see 
a OE ee 


’ 
te tmaite tmoaniqeere tS eee, OF 1h eet 


—_= 


(SQOL ,¢ few) néiscartont 


rd 
a 


5k 
summarize the main findings reported in the literature reviewed 
in this study. There is some indication that depriviation as 
measured by socio-economic status affects spatial representation 
in drawing (Sisner, 1967); that male Negroes score better on 
perceptual speed tests and spatial ability tests than female 
Negroes (Rennels, 1969); that the deprived benefit more from 
good teaching than the advantaged (Silverman, 1969); and that 
teachers! training in art and in teaching the disadvantaged seems 
to be related to an improvement in the attitude of students. 
Many authorities stress that teachers should not attempt to 
destroy the culture of the underprivileged (Westby-Gibson, 
1968) by attempting to replace it with so called "higher culture" 


since their culture may be one of their greatest riches. 
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CHAPTER IIL 


MeTHOD OF iiSHARCH 


The details of data collection, the drawing tasks assigned, 
the population and sample selected, the means for securing 
accurate evaluations and the instruments used to provide the 
data, are explained in this chapter. Information about the 
site where the drawings were made, Red Deer, Alberta, is 
included to provide a context for the study. Particular 
attention is paid to the city's socio-economic structure and 
the art program of the elementary schools participating in the 
study. <A discussion of the Eisner Scale of Spatial Represent-— 
ation precedes the presentation of the logic for revising it. 
Both the verbal Peavories am the visual exemplars of the 
Hisner Seale and the Seelye Scale, the princiral instrument 


of the study, are to be found in the appendix. 


The Research Design 

This was a post-facto study making use of intact class- 
rooms. Therefore, the effect of specific kinis of instruction 
upon the test results could not be estimated. However, a 
rather precise examination of data was made possible by the use 
of the computer IBM 360-67 Series housed in the Computing 
Seiences Building, University of Alberta, and the programs made 
available through the Division of Educational Research Services, 


University of Alberta. 
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Population of the Study 

It was fortunate for this study that the writer was vermitted 
by the Superintendent of Schools and the principals of the 
elementary schools of the Red Deer Public School District No. 104 
to select from all the elementary schools in the district those 
that were to be a part of the study. Mlementary teachers pre- 
sented the two drawing tasks and numbered and collected the 
drawings. 

Aprroximately 1,000 pupils made about 2,000 drawings. The 
drawings of 41 students in Grade VI, 119 students in Grade V 
and 81 students in Grade IV, were dropped from the study because 
of missing data, occasionally because a child had been present 
for only one drawing task and not for the other one and sometimes 
because the child had been absent for the reading test, but 
usually because IQ peeree were not available. Group IQ tests 
were administered in the fall of Grade III and again in Grade 
VI for the pupils who produced the drawings used in this research. 
Subject to the bias introduced into the population by dropping 
those children with missing 1Q scores from the study, it was 
then possible to select from the remaining 759 children a sample 
of 270 who made 540 drawings representative of the kind of draw- 
incs that might be produced by all the pupils in Grades IV, V, 
and VI of the Red Deer Public School District. These 270 child- 
ren and their 540 drawings provided the data basic to this study. 

In June, 1969, under the administration of the Red Deer 


Public School Board No. 104, there were thirteen elementary 
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schools with a total of 54 classrooms with students in Grades 
IV, V, and VI. Classroom size ranged from 36 pupils per single 
teacher downwards, with most classrooms in the 24 to 30 pupil 
ranre, It was from these 54 elementary classrooms that the sample 


was chosen bv the writer. 


Selection of the Sample 

After those children for whom data were missing were dropped 
from the study, the population was stratified into eighteen cells, 
by grade, by sex, and by reading vocabulaly level. Heading 
vocabulary levels were established as described under the heading 
The Determination of Reading Scores. 

Table 2 summarizes how the population was stratified and the 


numbers of students found within each cell, 


TABLE 2 


THiS POPULATION FROM WHICH THE SAMPLE WAS SMLECTED 


oe 


Grade IV Grade V Grade VI 
Reading Vocabulary 


Male Female Male Female Male Femle 


3 (High) 38 32 4,0 36 oe) 90 

2 (Middle) 47 5a; 36 38 BS 65 
Bi (Low) Al 25 43 3h 13 1,0 
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Fifteen students were selected from each cell, using random 
numbers (Clark, 1966, pp. 7 - 64) as starting points for selecting 
the subjects and using such a sequence as to cover the entire 
population. The drawings made by the 270 students so selected, 


were evaluated by the writer. 


The Art P er Elementary Grades, Red Dee 

During 1968 - 1969 in the Red Deer Public School District 
No. 104, there were available to elementary teachers consultants 
in library services, modern languages, music, reading and 
counselling (for children with special problems) but there was 
no consultant, supervisor or subject matter specialist responsible 
for the art program. Although there are, in Red Deer, artists 
who are craftsmen of professional calibre and buildings of arch- 
itectural interest, neither artists nor buildings were mentioned 
as resource persons or mterials under the heading "The Community 
Resources Directory" in the Instructiona] Handbook. In the 
"Guidelines for Elementary Programs" 60 to 90 minutes is suggested 
as the time to be allotted per week to art in Division Two 
(Grades IV, V, and VI) (Instructional Handbook, 1970). The art 
program offered to the children who produced the drawings of this 
study probably varied widely from classroom to classroom depending 
on the qualifications and interests of the teacher. In som of 
the larger schools a teacher who was especially interested in 
art might teach in several classrooms, A school principal 


interested in art would certainly affect the program offered to 
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all the students within his or her school. 


The Socio-Economic Structure of Red Deer 

The City of Red Deer may be thought to be composed mainly 
of families in service professions and business. There is also 
a small transient population of farm labourers seeking a better 
education or more permanent employment. To quote from the "Red 
Deer Tourist Guide" 1967: 

Red Deer is the centre of both the urban and rural 
populations of Alberta. To the manufacturer and the 
distributor it offers a market of over one million 
people within a radius of 150 miles. It is equidistant 
from the cities of Iidmonton and Calgary. 


The following statistics from the same source paints the 


economic picture and provides a ten year history: 


1966 1956 
Population 26, 27k Dey 760 
Disposable Income $78 millions $22 millions 
Retail Trade $52.4 millions $21 millions 
Construction & 7.9 Millions $ 3 millions 


Red Deer is also the center of an agricultural region, as 
witness: 


Red Deer is the hub of an agricultural empire developed 
to raise crops on more than 1,800,000 acres, tame grass on 
more than 350,000 acres, and with hundreds of thousands of 
head of the world's finest beef and dairy cattle and bacon 
hogs. 

The farm worth of the region's agricultural production for 
the year 1966 added up to $225,000,000. (Visitor's Guide, 
Pe 32 e 


However, although agriculture is important to Red Deer and 
contributes to her importance as a trading center, few children 


from farms attended the classrooms in this study since farm 
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60 
children are senerally required to attend Red Deer County 
Schools. 

There were no retarded children in the sample. Such Red 
Deer children are likely to be receiving their education in the 
Alberta School Hospital or the Parkland School for the Retarded, 

A substantial proportion of the parents are male or female 
nurses, or ward aids working in the Alberta School Hospital, 
the Deerhome (for retarded adults), homes for the aged or the 
Red Deer General or Auxillary hospitals. The recent construction 
of the Red Deer College has brought to the city some families 
whose breadwinners have high academic qualifications. To quote 
from the Visitor's Guide: 

The Red Deer Junior College moved to a new campus in the 
fall of 1968. Now located in the southwest comer of the 
city, the fine new buildings and facilities will accomodate 
up to 500 students. At present, the college offers first 
year university courses, the complete program for the two 
year nursing course, and adult education courses, It is 
affiliated with the University of Alberta. (Visitor's 
Guide, p. 30). 

In a History of Red Deer, Alberta, Dawe (1967) traces the 
prowth of Red Deer from the arrival of the first settlers in 
1884 until it had reached a population of 10,000 in 1953. The 
people of Red Deer, as Dawe saw them, were: "solid, conservative 
ecoe reflecting the Ontario origin of many of its founders ... . 
Loyal to the British connection, law-abiding, thrifty ... " 
(1967, pe 62). The rapid increase in population since than has 
probably added variety to the life of the city, if not to its 


stature as a conservative, law-abiding community. 
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Collection of Data 
The Pilot Study. A pilot study enabled the writer to test 

whether the instructions she provided were clear and adequate to 
the purpose of motivating the children to produce drawings of the 
schoolvard and of the still-life models. The drawing tasks were 
presented to a class of 30 pupils in Grade IV and V combined. 
As a result, the writer added to the instructions to the teachers. 
The addition was that the still-life models were to be placed on 
the floor. The reason for making the change was that the writer 
discovered that two pupils spent all their time drawing the 
table on which the still-life model rested rather bien the 
still-life model itself. Otherwise the instructions appeared to 


require no modification. 


Basic Information Collected About the Population 


Apart from the drawings the writer was also allowed to 
collect information pertinent to the study from the cumulative 
record cards that accompany each child as he progresses through 
school. The information obtained from the cumulative record 
cards was each student's & 

(1) sex 

(2) age 

(3) IQ (in code) in most recent group test 

(4) date of most recent group IQ test 

(5) name of most recent group IQ test 


(6) the occupation of his family's breadwinner 
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62 
In addition, the reading scores recorded were those obtained 
from tests administered during the same three week period as 
the drawing tasks. 

The data for one large school were recorded by the school 
secretary and in another by the school's principal. Otherwise, 
the writer was allowed access to and recorded the data herself, 
The directions for recording the data and coding the drawings 


may be found in the Appendix. 


The Administration of the Drawing Tasks 
White cartridge paper (12" x 18") and "Peacock" wax crayons 


were supplied by the writer. Still-life models were also supplied. 
The writer chose inexpensive materials to provide basic shapes 

and patterns in the model. The objects rested on two place mats 
with green stripes along the edges. The rectangular solids 

were milk cartons covered by tissue paper with blue, violet, and 
pink horizontal stripes. ‘The cylinders were inverted paper cups 
with vertical stripes. The hemisphere was a zonolite and plaster 
object painted green. Twenty-five still-life models were made by 
the writer and taken to the schools, 

The writer visited each school and explained to the teachers 
the purpose of the drawing tasks. Questions, the teachers wished 
to ask, were answered. In addition to the directions supplied in 
printed form, the writer suggested that the still-life model be 
placed on the floor, The reason for this direction was to avoid 


the probability that some child would spend all his time drawing 
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63 
the table or chair on which the model rested rather than drawing 
the model itself, 

Each principal was asked to assign random order to the 
presentation of tasks within the classrooms of his school so that 
any effect the order of presentation might have on the results 
would be a chance effect. To maintain as nearly as practical 
standardized test conditions, directions were duplicated and 
distributed to the teachers. A copy of directions distributed 


may be found in the Anpendix. 


Instruments Important to the Study 


The Eisner Scale of Spatial] Representation in Children's 
Drawings. The visual-verbal scale used by this writer in eval- 
uatinge the drawings is based on the main idea and to a4 gsreat 
extent on the details of the scale developed by Eisner (1967) 
and used in Chicago to evaluate the drawings of economically 
advantaged and disadvantaged children. SHisner's scale reflects 
the general descriptions of the characteristics of child art 
developed by art educators. These descriptions resulted from 
the extensive and intensive study of children's drawings over a 
period of more than eighty years and at an international level. 
The original studies upon which the descriptions are based, 

Eisner quotes as : Britsch (1926), Burt (1927), Claparede (1907), 
Kerchensteiner (1905), Perez (1888), Read (1958) and Ricci (1887), 
(Eisner, 1969, p. 5). To this scholarship, Eisner adds his own 


incisive and perceptive observation of children's art to develop 
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64, 
a scale that may, with a reasonable degree of facility and 
accuracy, be used to evaluate spatial representation in children's 
drawings. 

Kisner refers to the different schema children use to 
represent space as the "technologies" they have learned while 
attempting to transfer the three-dimensional space they perceive 
to a two-dimensional surface upon which they draw. Hisner 
(1949, pp. &@ - 10) separated the technologies children use into 
two forms: the morphological and the syntactical. The 
morphological forms, he describes as those used to depict specific 
objects or even parts of objects, as for example, people, the 
hands of people, the faces of people. The forms a child creates 
to represent specific objects, Hisner calls "morphemes", KEisner's 
use of the term morpheme in describing drawing may be thought to 
parallel its use in describing language, visual symbols used to 
convey different levels of specific meaning as, "man", "fireman", 
"farmer" or "Face", "nose", "eyes", The syntactical forms are 
used to order the morphemes. Thus spatial representation may be 
thought of as syntactical form. The syntactical form "spatial 
representation" can also operate at two different levels: (1) 
within morphemes, as for example proportion, or the placing in 
the human figure of eyes, nose, and mouth in a portrait, (2) 
between objects represented in the over-all structure of the 
picture, as for example, the placing of a child, tree, and build- 
ing in a picture. Harris (1963) uses a description of the first 


kind of syntactical form in some portions of his revision of the 
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Goodenough Draw-a-Man Test. Eisner developed scale to describe 
the second kind of syntactical form. In Hisner's Scale of 
Spatial Representation there are fourteen categories. KHisner's 


Scale is found in Appendix A. 


The See 


Drawings. As stated under the heading Logical Structure of 

the Study in Chapter I, the writer made modifications in Hisner's 
Scale of Spatial Representation in Children's Drawings for three 
reasons: 

1. to clear what appeared to the writer to be ambiguities 
in Eisner's visual exemplars and verbal descriptions that became 
apparent when she attempted to apply them to the drawings of her 
own study 

2. to make changes supported by the data of Hisner's own 
study (Eisner, 1969, Table V, p. 16). 

3. to make the ordering of the categories and their definitions 
follow more closely the stages of the development of the space 
concept as outlined by Piaget (1963). 

The difficulty of ambiguity arose with category 4 of 
Hisner's Scale. The verbal description reads: '"Mornhemes 
standing on bottom edge of paper and an horizon line drawn" 
(Eisner, 1969, p. 10). ‘The visual exemplar seems, to the writer, 
to show the "overlapping" of the horizon line by the morphemes 
(Eisner, 1969, p. 11). Such "overlapping" of the horizon line 
is not mentioned in the verbal description until category 12. 


The verbal description of category 12 states "clearly overlapping" 
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There is a dinstinction between an accidental overlap and a clear 
overlap. However, whether "overlapping" is a schema deliberately 
employed by the child or was a spatial schema he used accidently 
might be difficult to determine. The writer's solution to the 
problem created hy, what seemed to the writer to be, the ambiguity 
of Eisner's category 4 was to create two caterories, either of 
which might match the meaning associated with HKisner's category 
4. Consequently, lisner's category 4 became Seelye's categories 
7 end 12. 

In the re-ordering of some of the categories the writer 
selected ideas from geometry and applied them to an analysis 
of children's drawings according to the theories of Piaget. For 
art educators, "Chapter II, The Treatment of Hlementary Spatial 
Relationships in Drawing 'Pictorial Space!" in the book The Child's 
Conception of Space should help to provide the pattern of relation- 
ships between children's spontaneous drawings and their notions, 
according to Piaget's theories, of the gfeometry of space (Piaget, 
1963, ppe 44 - 79). Luquet's study of children's drawings is 
quoted: "Stage I Synthetic Incapacity" (Piaget, 1963, pp. 46 - 
4°), "Stage II Intellectual Realism" (Piaget, 1963, pp. 49 - 52), 
and "Stage III Visual Realism" (Piaget, 1963, p. 52), and related 
to the basic concepts of topological, projective and euclidean 
geometry. 

The order of the development of the concepts of space that 
Piaget infers from children's drawings is that: 

(1) In Stage I the first elementary notions of space 


related to the basic concepts of topology emerge. 
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(2) In Stage II topological notions become more developed 
but as yet there is "no co-ordination of perspective as a wnole" 
(projective geometry) and there is a "lack of co-ordinate systems 
capable of application to a complex layout" (Piaget, 1963, p. 52). 

(3) During Stage III children's drawings show a conception 
of space in which the notions of projective and euclidean geometry 
emerge simultaneously. 

Towards the age of 8 or 9, there finally appears a type of 

drawing which endeavours to take perspective, proportions 

and distance into account at once. (Piaget, 1963, p. 52). 

In applying Piaget's theories to ordering the categories the 
writer's logic was colored by the application of notions about 
the expressive elements in children's art. In ordering the 
caterories the writer sumised that: 

1. A child, who uses the bottom of the page or draws a 
line as a 'resting place! for any of the morphemes he draws, 
eet that he has acquired the topological concept of 
proximity. 

2- The child, who draws the line that serves as the resting 
place for morphemes has, however, added one more expressive 
element from the standpoint of drawing and, therefore, should be 
placed higher in the scale. 

3. The child who has drawn more than one morpheme related 
to a common line and has left none of his morphemes "floating", 
except when they may be interpreted as air-borne, demonstrates 


that he has acquired the topological notion of order. He is also 


68 
able to establish a "fixed" line external to his morphemes, leave 
it and return to it. 

4. The clear representation of the horizontal ground plane 
demonstrates that the child has acquired a notion of projective 
space. ‘lo distinquish children who clearly represent the 
horizontal ground plane the writer uses Hisner's term "horizon 
line", The term "base line" borrowed from Lowenfeld (1957, 
ppe 140 - 151), is used by the writer for the categories that 
fit the earlier stages of development. To provide a category 
for the ambisuous cases, where it is difficult to determine 
whether the line drawn is a base line or an horizon line, category 
8 was created and meant also to include the kind of drawing 
described by ltisner's category 5, which seemed to the writer to 
be one possible case of ambiguity. 

5. The horizontal plane of projective space, as well as 
being defined by the horizon line am features in the horizontal 
plane, might also have been defined by using two or more base 
lines as in categories 9 and 10 of the Seelye Scale (Wisner 
10 and 6). 

6. Although conceptually the spatial ideas expressed in 
categories 9 and 10 seem to the writer to be equivalent, 
category 10 should be placed higher on the scale because an 
expressive element, another baseline, was included in the draw- 
ing. 

Some features in relation to comparing the Hisner and 


Seelye scales of spatial representation, not directly related to 
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the logic of geometry, should alo be noted. These features are: 
1. Hisner's category 11 is Seelye's category 11 or 12. 

2. As stated earlier one possible interpretation of Hisner's 
category 4 is Seelye's category 12. 

3. Hisner's category 12 ie consequently pushed ahead into 
Seevle's category 13. 

4. The drawings of the still-life model called for the 
addition of category l because in the drawings of the still-life 
model there were many that showed overlapping morphemes but only 
implied the horizontal plane. The writer also considered the 
probability that, particuzarly in children's drawings of aerial 
views of the schoolyard, a similar syntactical structure could 
occur® Overlapping was interpreted as occurring if one morpheme 
overlapped another in the two-dimensional plane: df the drawing 
when the one morpheme was actually separated from the other in 
the three-dimensional space being represental, For example, the 
arm and bat overlapping the body to which the arm was attached 
was not counted as the overlapping of morphemes in the meaning 
of the scale. 

5. Hisner's category 13, because of two additions to the 
scale, was pushed higher into Seelye's category 15. 

6. lisner's category 14 has been modified in Seelye's 
catepory 16. A requirement for placing a drawing in category 
16 was the addition by the student of some feature to represent 


space not. previously referred to in the scale, 
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The logic for re-ordering categories based on the geometry 
of space was supported by some evidence from Hisner's own study. 
It would seem that Eisner's categories 7 and 9 should have been 
placed lower on the scale because the maximum percentage in both 
of these categories was found in Grade I. It would seem that 
categories 2 and 6 should appear higher in the scale because the 
maximum percentage of drawings assigned to category 2 was found 
in Grade III and the maximum percentage of drawings assigned to 
category 6 was found in Grade V (lisner, 1969, Table V, p. 16). 
The Seelye Scales of spatial representation of children's 


drawings for Task A and for Task B are found in Appendix B. 


Methods of Determining Scores 


Evaluation of the Drawings of Task A and Task B by the 
Writer. After the sample of 270 drawings for Task A (the 


drawings of the schoolyard) and the 270 drawings for Task B (the 
drawings of the still-life model) had been selected as described 
under the heading Selection of the Sample the writer took the 
following steps to ensure the accuracy of her own evaluation as 
she used the Seelye Scale: 

1. A table of random numbers (Clark, 1966, pp. 7 - 64) was 
used to order the sample. Stratification for the ordering was 
by grade, by sex and by reading levels within the grade. 

2. Task A (the drawing of the schoolyard) and Task B (the 
drawing of the still-life model) were evaluated separately. 

3. For the first evaluation, the writer began with Task A 
(the drawings of the schoolyard) at the beginnine of the random 


order amd followed the order. (That is, 1, 2, 3, eeeccee 270). 
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4. A second independent evaluation was made by the writer 
beginning with Task B (the drawing of the still-life model) and 
working in the reverse order of the numbering. (That is, 270, 
POOP Coe eee teenie) 6 

5. A third evaluation was made in which the scores of the 
first and second evaluatios were compared. If the scores were 
different the writer looked at the drawing for a third time, 
making a final decision as to the category in wiich the drawing 
should be placed. Occasionally the drawing was assigned to a 
category different from that of either the first two evaluations. 

6. The writer took steps to guard against fatigue marring 
her judgment. The degree of concentration required, made it 
impractical to evaluate all 540 drawings in one period of time. 
The evaluation of the 540 drawings was accomplished in five sessions, 
over a two day period of time. 

Independent livaluations by Additional Judges. To check the 
reliability of the writer's evaluation and to test whether the 
scale was objective enough so that another researcher might use 
it, two graduate stucents in art education at the University of 
Alberta made independent evaluations (one time, only) in random 
order of a sample of 90 drawings from each task. Since, as 
graduate students in art education, the judges had considerably 
more skill as craftsmen and more training in art than the 
average classroom teacher, this reliability check, while in- 
dicating a degree of objectivity for the scale when used by 


persons trained in art, does not indicate how reliably and 
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objectively the scale can be used by the average teacher. 

Training the judges. The writer first of all discussed 
the Seelye Scale with the other two judges. After the dis- 
cussion, a randomly ordered sample of drawings that had heen 
dropped from the population of the study because of Jack of 
data was evaluated independently. After the independent eval- 
uations any differences in judgments were discussed and apparent 
ambiguities in the scale explained. The training session lasted 
approximately two hours. 

The judging. The steps taken to ensure independent eval- 
uation of the drawings by the additional judges were: 

1. <A randomly ordered sub-set of 90 of the sample draw- 
ings for each of the two drawing tasks was selected, stratified 
by the grades, sex and reading levels within the grade of the 
students making the drawings. 

2. Ina room set aside for the purpose, the two additional 
judges evaluated the drawings while each one was alone in the 
room. 

3. One judge was instructed to begin eith Task A (the 
drawings of the schoolyard) and to follow the order from the 
Dee inning, Metis LD, tlc e sense Oe 

4. The other judge was instructed to begin with Task B 
(the drawing of the still-life model) and to follow the order 
of the drawings in reverse. (That is: 90, 89, 88 «swccces 1) 

5. The judges handed to the writer the record of their 


evaluations together with a statement of time taken and comments 
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about any particular difficulty encountered in using the Seelye 
Seales One judge took two and one-half hours to complete the 
evaluation. The other judge took one and one-half hours. 

The Determination of 1) Scores. The I) scores used by the 
writer were those from the most recent group test recorded in 
the cumulative records. The most recent of these tests had been 
administered in October, 1968 to Grade VI. The most recent test 
for Grade V pupils had been administered when they were in Grade 
III, that is, in October, 1966, The most recent test for Grade 
IV pupils had been administered when they were in Grade Ill, that 
is, in October, 1967. The writer made no attempt to equate scores 
from grade to grade but considered the relationship of I!) scores 
to drawing or reading vocabulary scores within grades only. 

The Lorge-Thorndike Intelligence Tests, Level] Two for Grade 
II_ and III (1957), was the test of mental ability used in Grade 
ITI. The hxaminer's Manual states that "the basic procedure in 
securing norms was to use stratified sample communities" in five 
divisions of socio-economic status in the "proportion found in 
the country as a whole", Socio-economic status of a community 
was assessed on the basis of a combination of: (1) percent of 
adult illiteracy (2) number of professional workers per 1,000 
in the population (3) percent of home ownership (4) median home 
rental value." "Over 136,000 children were tested." With 
respect to reliability the average standard error for Level Two, 
Primary Battery is 7.&@ IQ points. In answering the question of 


validity of the test, the statement is made that each item is 
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designed so that the pupil must find a principle and apply it. 
Statistical validity was established by finding correlations 
with other older tests of mental ability. The correlations are 
quoted as being ".56, .63, and .69". 

On the basis of 502 students in Grade III to which the test 
was given in 1966, the distribution of scores in the Lorge-Thorn- 
dike Intelligence Test administered in the Red Deer Public School 
District No. 104 had a median of 106, a mean of 105.85, and a 
range from 74 to 141, ‘The scores of this test were the ones used 
for 1Q scores for Grade V pupils in this study. On the basis of 
the 532 students tested in 1967 the median was 102, the mean 
103.02, and the range 75 to 132. This 1967 test provided the 
scores for the Grade IV pupils in this study. 

The Henmon-Nelson Test of Mental Ability, 1960) Form B was 
administered to Grade VI students in the fall of 1968. Accord- 
ing to the test manual standardization of this test was achieved 
on the basis of a sample, stratified by state and by size of 
school. A cluster sample of two hundred and fifty classrooms 
for each level of the test was used to establish norms by random 
selection within the stratifications. In reporting validity of 
these test correlations with other Mental Ability Tests are 
reported to range from .605 to .847 and with other scores in 
academic tests from ./,22 to .836. Referring to reliability, the 
standard error is given as 3.92 IQ points and the reliability 
coefficient at .93k. 


For the 4.55 students tested in the fall of 1968, the median 
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was 116, the mean 114.96, the range 75 to 145, and the standard 
deviation 11.36, The 1968 scores are the ones that are used in 


the data of this study for Grade VI. 


The Determination of Reading Scores, The tests of reading 


vocabulary for which scores were recorded am used in this study 
are the tests repularly administered in the Red Deer Public 
School District No. 104. One reading vocabulary test was given 
in Grade IV and another in Grades V and VI. The reading 
vocabulary levels of high scores 3, middle scores 2, and low 
scores 1, based on the vocabulary portion of the tests and 
developed by the writer for the selection of the population to 
be studied can, however, be used across the grades as predictors, 
although there is some overlapping of categories when grade to 
erade progression is considered. Table 3 shows a pattern of 
considerable overlap between the grades in which the same read- 
ing test was used (Grade V and Grade VI) and less overlap 
between srades in which different reading tests were used 
(Grades IV and V). Table 3 also shows the reading vocabulary 
scores at which the division into reading levels was made. A 
distribution of the scores for each grade was used to decide 
where the dividing points between levels would be established. 
In Grade IV those children scoring below reading grade 4.50 were 
assigned to level one, those scoring between reading grade 4.50 
and 5.80 were assigned to level two, and those scoring above 
reading prade 5.80 were assipned to level three. In Grade V 


the dividing points were reading rrades 6.15 and 7.90 and in 
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Grade VI the dividing points were reading prades 7.55 and 9.60. 


TABLE 3 
iUWADING YOCABULARY LEVELS AS DETERMINED 


BY RHALVING SCORES 


Reading Grades Grade IV. Grade V Grade VI 
Levels Levels Levels 
1 (Low) 
450 ©®OeceCee Tee ee eFC TEKH HHH Toe Oe ove 
2 (Middle) 1 (Low) 
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The practical advantage to this writer of making use of 
scores of tests regularly administered within the school system 
far out-weigh the disadvantages. Two advantages appear to be: 

1. ‘he writer interrupted the regular routine less for both 
children and teachers and so little of the bias of changed 
circumstances affected results. 

2 The cost of providing standardized tests and the time 
required to administer and mark them would have been prohibitive 
to the writer. 

The Stanford Achievement Test Intermediate I Reading Tests, 
Form X 64.) was the reading test administered to all pupils in 
Grade IV in the Red Deer Public School District No. 104 during 
the week of June 13, 1969. ‘The reading grade scores from the 
Word Meaning portion of the test are the scores that were used 
to stratify the population and assign reading levels. The same 
reading frade scores expressed in tenths of a grade were used 
as an independent variable in multiple repression analysis of 
the relationship between reading scores and drawing scores as 
indicated by the hypotheses. 

The Nelson Reading Test Revised Edition (1962), Form B, was 
the testing instrument used in Grade V and Grade VI. In the 
examiner's manual the standard error of measurement is given as 
-37 reading rrade in Grade V and .41 reading grade in Grade VI. 
Correlation with the Henmon-Nelson Mental Ability Test (vocabulary) 


is given as .68 in both Grade V and Grade VI. A correlation of 
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68 between the reading vocabulary scores and IQ test scores 


sugrests that the Henmon-Nelson Test of Mental Ability is also 


testing reading vocabulary. IQ scores obtained by its use would 
probably have little validity as a measurement for the poorer 
readers. The vocabulary portion of the Nelson Reading Test was 
used to obtain the reading levels that were used to stratify 
the population. The reading grades expressed in tenths of a 


grade were also used as the reading scores. 


The Determination of Socio-Economic Status. The occumtion 
of the breadwinners was used to determine the child's position 
on Blishen's Scale (1961) of socio-economic status. Where there 
was more than one breadwinner recorded for a child, the position 
of the one higher on the scale was used, The occupations recorded 
were those found in the cumulative records. A distribution of 
the 270 children whose drawings were used in the study was mde 
to determine low, middle, and high levels of socio-economic 
status as in Table 4. 

The three broad categories were felt by the writer to be 
more likely to represent significant cultural differences than 
the SES scores in the scale. kHven so, the whole population 
represents a middle fproup between Eisner's culturally advantaged 
and disadvantaged groups. Only the upper and lower fringes 
would probably be comparable to either of the groups used by 
Hisner. The middle ground represented by the population of this 
study is a cultural area unexplored by Hisner. They are residents 


of neither the slum nor the opulent suburb but of a small city 
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occupied by families mainly supported by parents working in 
service professions or businesses wio have not lost contact with 
the surrounding agricultural community. 

The percentage of students within each grade found in each 
of the six cells of female: low, middle, and high socio-economic 
status and male: low, middle, and high socio-economic status is 
found in Table 5. 

In respect to socio-economic status this study is, then, 
an investigation into the spatial representation found in the 
drawings of children from economic levels different from either 
of the two groups that were the subject of Hisner's Chicago 


Study (1967). 
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SOCIO-ECONOMIC STATUS DISTRIBUTION OF THE FINAL SAMPLE 


N 270 
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oummary of Chapter III 


For this study approximately 1,000 students in Grades IV, V, 
and VI of the Red Deer Public School District No. 104 made two 
drawings each during the month of June, 1969, One drawing, Task 
A, was of the school playground. The other drawing, Task B, was 
of a still-life model prepared by the writer. The data pertinent 
to the study were extracted from school records. After those 
children for whom data were missing were dropped from the study 
759 were left. Three reading levels, low, middle and high, 
based on the reading scores were established within each grade. 
The population of 759 was then stratified into eighteen cells, 
by grade, by sex and by reading level. Using random numbers 
(Clark, 1966, pp. 7 - 64) fifteen pupils were selected from each 
cell. This sample of 270 pupils made the drawings that provided 
the data for the study. By using the Blishen Scale (1961) and 
information from cumulative records, these students were assigned 
to three levels of socio-economic status. 

The writer evaluated the spatial representation found in the 
drawings, using a modified form of a scale developed by Hisner (1.967) 
To check whether the scale could be objectively applied, two 
graduate students in art education also evaluated the drawings 
made by a random sample of $0 of the pupils. Finally the 
identifying numbers for each child, his or her drawing score, 
reading score, reading level, socio-economic level, IQ score, age, 
grade and sex was punched on a computer card. The computer 
IBM 360-67 Series carried out the calculations necessary in making 
the decision whether to accept or reject the null hypotheses of 


the study. 
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CHAPTER IV 


ANALYSES AND INTERPRETATION OF DATA 


In Chapter IV, the statistical methods used to analyse the 
data are described, the tables setting forth the statistical 
relationships are presented, and the findings with respect to 
the hypotheses are reported. Evidence is presented for accepting 
an assumption basic to the statistical methods. As findings for 
the hypotheses are reported interpretations are presented, At the 
end of the chapter there is a summary of findings and of the 


conclusions of the writer. 


Statistical Treatment of Data 

Statistical prorrams for computer analyses made available 
through the Division of Educational Research Services, University 
of Alberta, were used. The writer made use of the 360/67 Computer 
Program Library (Donner Canadian Foundation, 1968) in selecting 
suitable programs. ‘The papers by Flatham (1968), Hunka (1966), 
and Sawada (1969) were of considerable help to the writer as she 
develoned the statistical models to be used in the analyses of 
data by multiple regression. Clark (1966) was used in establish- 
ing random order and random samples. Winer (1962, pe 105 - 132) 
and Kerlinger (1967, pp. 432 - 440) were sources for the method 
used to calculate interjudge reliability. 


ANOV_ 14 Analysis of Variance, in the single factor experi- 


ment with repeated measures (Donner, 1968, p. 20B), was used to 
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8h 
evaluate interjudge reliability (Hypothesis Al). ANOV 12 
T-tests, correlated samples (Donner, 1968, p. 20B), was used 
to compute t-tests for the significance of difference between 
the drawing scores for Task A (the schoolyard) and Task B (the 
still-life). DESTO 5 (Descriptive Statistics), Pearson R for 
missing data (Donner, 1968, p. 20A), was used to compute grade by 
grade correlations between the drawings for the two tasks. DSTO 
5 was used ae a portion of the analysis for Hypothesis A 2. ANOV 
12 was used in the analysis of data for Hypothesis A 3. ‘The 
program MULRG 4 (REG 100), Multiple Regression (Donner, 1968, 
pe 28) was used in a portion of the analyses for Hypothesis A 2 
and for we other Hvypetheses.(Ba, B 2, C1, C2,-C-3, D1, D 2, 
D 3). In the MULRO_4 program significance is determined by com- 
puting the probabilities of obtaining F scores as large as the ones 
found in the analyses of data. In this study, a .05 level of 
significance is accepted by the writer as evidence for rejecting 


a null hypothesis, 


A Basic Assumption Tested 


An assumption basic to the method used in the analyses of 
data was that the numerals identifying the categories in the 
Seelye Scale of Spatial Representation indicate a value order 
which fits the pattern of the changes in spatial syntax that 
occur in children's drawings as they mature. That is, those 
categories identified by the numerals usually used to indicate 
smaller numbers are those which correspond to drawings made by 


children in earlier stages of development and those categories 
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85 
identified by numerals usually used to indicate larger numbers 
are those which correspond to drawings made by children in later 
stages of development. The linear value order of the categories 
in the Seelye Scale was tested against discrete categories as 
predictors by using the multiple regression program, MULRD 4, 
for the computer analyses of the data of this study. These tests 
resulted in the following non-significant probabilities. 

1. For the drawing scores of Task A as a predictor of the 
drawing scores of Task B, P = .93. 
2. For the drawing scores of Task A (the schoolyard) as 
predictors of the reading vocabulary scores: 
(a) in Grade IY, P==.88 
(b) in Grade V, P= .57 
(c) in Grade VI, P= .98 
3. For the drawing scores of Task B, (the still-life model), 
as predictors of the reading vocabulary scores: 
(a) in Grade IV, P=1.00 
(b) in Grade V, P= 295 
(ey) SineGrade Vi, P—=1.00 
Therefore, the writer surmised that the categories of the Seelye 
Scale could be used as a value order with a validity at least 
equal to that of discrete categories in the subsequent analyses 


of mata’. 


The Hypotheses 
The hypotheses of this study, the analyses of data by which 


each hypothesis was tested and the findings that resulted from the 


86 
analyses of data are presented in the following section of 
Chapter IV, lach hypothesis is stated in null form. The .05 
level of significance is accepted by the writer as sufficiently 
smal] for an hypothesis to be rejected. An interpretation of 
the findings evaluated in terms of the literature reviewed and 


the writer's own judgement and experience is also included. 


Hypotheses to Check Reliability 

Hypothesis A 1. In the sample selected for the interjudge 

reliability check, the two other judges did not make similar 

evaluations to each other and to the writer of the drawings 
resulting from (a) Task A (the drawing of the schoolyard) and 

(b) Task B (the drawing of a still-life model). 

Method, Interjudge reliability between the evaluations of 
the two independent judges and between each one of the independent 
judges and the writer using scores on randomly selected set of 
°O drawings for each of Task A and Task B was calculated by 
using ANOV 14 for a one way analysis of variance in the single 
factor experiment with repeated measures. In the random selection, 
stratification was by grade, by sex and by reading vocabulary 


level (high, middle and low), with five drawings allocated to each 


of the 18 cells so created. 


Findings. 
1. For Task A, the drawings of the schoolyard, inter- 
judge reliability was .85 (P=.11). Therefore, Hypothesis Ay 
is accepted for Task A. 
2. For Task B, the still-life model, interjudge reliability 


was .96 (P =.00). Therefore, Hypothesis A, is rejected for Task B. 
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Discussion. 

Task A. ven though the interjudge reliability for Task A 
was .85 the probability of the F value was too large for con- 
fidence that the similar evaluations of the three judges did not 
occur by chance. In spite of the fact that Hypothesis A 1 is 
accepted for Task A, the writer believes that the Seelye Scale of 
S) 


atial Representation could be reliably applied to the drawings 


of a school playground if certain precautions were taken. Inter- 
pretations of the morphemes did affect the category in which a 
drawing was placed. To aid judges in making the necessary inter- 
pretations, they should be familiar with the schoolyard drawn. 
Hach judge should make two independent evaluations of the drawings, 
looking a third time at any drawings for which his first two 
evaluations were not the same. A longer training period for the 
judges may also be necessary. 

The significance of the probability of the F score is a 
product of the method of statistical analysis employed. The 
statistical method used for the analysis of data for Hypothesis 
A 1 was based on the size of the sample which should be sufficently 
large, the variance between judges evaluations, which should be 
small, and the variance in the evaluations made by each judge, 
which should be sufficiently large to establish significance 
(Kerlinger, 1967, pp. 432 - 439). Although the variance 
between judge's evaluations was small, perhaps the smallness of 
the sample and the smallness of the variance in the evaluations 


made by each judge were the important factors in establishing a 


at 


7.67 
2 ~~. 
tro Tn) BRS ’ 


nee 
> 
poe re obs 
7 yi 


- ha i‘ 


‘vie 
et 
eats 
ithiad 


a @rate aie 3 att 


= ie iD 7 ; 
Eihord owt \ ano, . 
; weer ae’. 


SAS eh 2a ate? Sri 
bre BA? For Fart. a 


Vie 
m~eEaneger od offs ¥ Sim 

» 
Foy en? te sornol thiah ; oy 
ho: (feaphtian a io ts 
_ 

v 
tei esr bo fan | POLs: hand | 
nm! To Baza allt vin hae 


4h0!, newifad: sdnnttav 


Wulf SaTaliany oa 


Clam meenokomnfave snataty nae 
av sitt, te, eesttl bea sid bed atc 


‘nd ted at etaw ag tet 


: ~ 


88 


non-significant probability. 


Task B. The interjudge reliability of .96 and the prob- 
ability of the F value (P = .00) indicate that properly trained 
judges can objectively apply the Seelye Scale of Spatial 
Representation to the drawings of a still-life model similar to 
the one used in this study. The larger interjudge reliability 
for Task B than Task A would seem to the writer tobe, in part, 
due to the limitations in the drawing assignment. Because all 
children were required to draw the still-life model provided by 
the writer there was less difficulty in interpreting the drawings 
than when they drew the schoolyard. 

Hypothesis A 2. Stwents! drawing scores for Task A (the 

schoolyard) do not significantly predict their drawing 

scores for Task B (the still-life). 

Findings. Grade by grade correlations between the drawing 
scores for the two different drawing tasks am the probability 
that there is no relationship between the two sets of drawing 
scores was computed using the program DESTO 5. The results are 
reported in Table 7. A high correlation between the scores for 
one task and the scores for the other would suggest that the 
pattern of drawing scores for the pictures of the schoolyard 
(Task A) matched the pattern of the drawing scores for the pictures 
of the still-life model (Task B). ‘That is, a child who obtained a 
low score in one task would obtain a low score in the other and a 
child who obtained a high score in one task would obtain a high 


score in the other. In Table 6 one sees a pattern of decreasing 
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&9 
correlation between the drawing scores for Task A (the school- 
yard) and the drawing scores for Task B (the still-life model) 
and an increasing probability that R= 0, Table 7 reports the 
results of the analysis of data using the MULRZ 4 program with 
the drawing scores of Task A (the schoolvard) as the ind ependent 
variable and the scores of Task B (the still-life model) as the 
dependent variable. from the data presented, Hypothesis A 2 


LS eregected). P=-.401.. 


Discussion. The rejection of Hypothesis A 2 could be 
taken to indicate that there is some stability of drawing tech- 
nologies under the influence of different stimuli, cited by 
Eisner (1967, p. 30) as an area needing research. It may be 
inferred that Task A and Task B measure some conmon abilities. 
The pattern of decreasing correlation between the two drawing 
tasks as the grade level increases may indicate the increasing 
ability of the children to differentiate between the particular 
skills required for accomplishing each drawing task. The pattern 
may also be a confirmation of the observation that at the carlier 
levels children draw primarily what they know and that at later 
levels they draw primarily what they see (Eisner, 1967, p. 28). 
In the case of Task A, the drawing of the schoolyard, "what they 
know" would appear to mean what the children experienced by 
actually moving through the space depicted and the recalling of 


that movement in relationship to the space in which it occurred. 


. oe 


wk aa" i? an £8 


iva 137 
staae od) ie aad smo 
ce 
ren of bade sh ‘od em 
’ as 
q\ etdal. Of 
saree RPA ol 
| ie 
— 
A ee “ 
gn 
5 eal d 
b 
eat dz 
bates anne 
i e« ] o7 


™ mc isoug oe Se 


tO. = ap } 


rv 


) 
han 
v4 a a 


‘het 


se sf per} | 


t - # 
ef ivi wh Augt Sets herr 
. ia 
* : ; or 
‘7 vive" Pv? JO! Br irmts7y 8 
- le “i i oa! 


nor si awit tn 
ce ee 
Litémivxy 
ved? A cles’ 


taf Nnankt nd xnys blue 
iA -_ 
nik vet 


ot drome 


Sth! @ 


mere rit 


1ifianod 2 


ler 


TABLE 6 


CORRELATIONS BETWEEN DRAWING TASK A AND DRAWING TASK B 


DRAWING 
TASKS 


DRAWING 
TASKS 


(A) 
(3) 


AND PROBABILITI“S THAT R= O 


CORRELATIONS BETWEEN (A) AND (B) 
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Hypothesis A 3. The students! drawing scores for Task A (the 
schoolyard are not sipnificantly different from their scores 
for Task B (the still-life). 
“indings. Hypothesis A 3 was tested by the program ANOV 12 


for tetests. That the variance of the drawing scores for Task A 


and Task B are not homogeneous is shown by the probabilities of 


T's for differences between variances presented in Table 8 (Pie 500) 5 
irom the data presented in Table 8 it may also be observed that 
there is a significant difference between means of the drawing 

scores for Task A and the drawing scores for Task B (P= .00). 


Therefore, Hypothesis A 3 is rejected, 


Discussion. The data in Table 8 demonstrates that not only 
are the means between the two drawing tasks significantly different, 
which might have indicated only that most children performed 
better in one task than the other, but that the patterns of the 
Grawing scores were also different. These differences in the 
patterns of the scores would mean that some children performed at 
a more mature level according to the categories of the Seelye Scale, 
when drawing the still-life model than when drawing the schoolyard 
but that other children performed at a more rature level when 
drawing the schoolyard than when drawing the still-life model. 

That this was the true state of affairs is confirmed not only by 
the data in Table 8, but also by the data in Table 6 which shows 
low grade by grade correlations between the two sets of drawing 
scores, decreasing with the increase in grade level. It would 


seem that, although there was in general, a significant stability 
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in the drawing technologies used by the children in this study as 

a result of the different stimuli presented by the two drawing 

tasks (Hypothesis A 2), there were also great individual differences 
in how the children responded to the two sets of stimuli. The 
rejection of Hypothesis A 3 indicates a likelihood that the two 
drawing tasks were measuring different abilities possessed in 
differing degrees by different children. The nature of Task A, 

the drawing of a schoolyard, suggests that a child requires the 
ability to recall activity in its spatial setting to sucessfully 
complete the assignment. On the other hand, the nature of Task 

B, the drawing of a still-life model, sugzests that a child requires 
the ability to see the spatial relationships between objects 
without handling them to successfully complete the assignment. 

The rejection of Hypothesis A 3 confirms the likelihood that 

these Sides are possessed in differing degrees by different 


children, 
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TABLE 8 


PROBABILITIES OF T'S FOR DIFFERENCES BETWEEN 
THE DRAWING SCORES FOR TASK A AND THE 


DRAWING SCORES FOR TASK B 


BETWHEN VARIANCES 


TASK A TASK B 
1.00 00 
200 1.00 


BETWEEN MUANS 


TASK A TASK B 
1.00 200 


«00 1.00 
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Matching Drawing Scores to Age and Grade 


Hypothesis Bl. ‘The ages of the students in months do not 

significantly predict their drawing scores for (a) Task A 

(the schoolyard), (b) Task B (the still-life model) or (c) 

their drawing scores when the scores for Task A and Task B 

are combined, 

Findings. According to the summary of the analyses of data 
for Hypothesis B 1 presented in Table 9 the firings with respect 
to the three parts of Hypothesis B1 are: 

(a) For the drawing scores of Task A (the schoolyard), 
Hypothesis B] is rejected. P= .02. 

(b) For the drawing scores of Task B (the still-life model), 
Hypothesis B 1 is accepted. P= .14. 


(c) For the drawing scores when the scores for Task A and 


Task B are combined, Hypothesis B1 is rejected. P= .Ol. 


Discussion. The eeeehe for Task A Hypothesis B 1 agrees 
with the extensive studies reviewed by Eisner (1967) reporting 
developmental changes in children's drawings over time. ‘The 
finding for Task B (the still-life model) does not agree with 
these studies, which however, do not appear to deal with the 
drawing of still-life models by children. However, the finding 
for Task B is in agreement with investigations which suggest that 
many children by the age of 9 years and 6 months are able to 
identify anc use the visual signifiers of space associated with 
projective and euclidean geometry (Piaget, 1963). In the Gibson 
experiments with graphic forms, error curves for break and close, 


rotations and reversals start high but drop to nearly zero while 
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the error curves for perspective transformations remain high for 
children between the ages of 4 and & (Gibson, 1963, pp 18 - 19). 
Gibson surgests that the drop in errors with respect to break 
and close, rotations and reversals may be due to in-school 
training in the recognition of letters, She also suggests that 
the high number of errors with respect to perspective transformations 
may be due to the fact that such transformtions are not critical 
for either object recognition or letter identification (1963, p. 21). 
Considering the ages reported in the Piaget (1963) and Gibson 
(1963) studies, it might be supposed that for many children the 
ability to perceive perspective transformations develops almost 
to a mature level between the ages of 8 and 9: years. The children 
who made the drawings for the present study were older’ than 92 
years. 

Hypothesis B 2. The grades to which stuwlents have been 
assigned by their schools do not significantly predict 
their drawing scores for (a) Task A (the schoolyard), 

(o) Task B (the still-life) nor (c) their drawing scores 

when the scores for Task A and the scores for Task B are 
combined, 

Findings According to the summary of the analyses of data 
for Hypothesis B 2 presented in Table 9, the findings with respect 
to the three parts of Hypothesis B 2 are: 

(a) For the drawing scores of Task A (the schoolyard), 
Hypothesis B 2 is rejected. P= .00. 


(b) For the drawing scores of Task B (the still-life model) 


Hypothesis B 2 is accepted. Po==.17. 
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(c) For the drawing scores, when the scores for Task A 


and Task B are combined, Hypothesis B 2 is rejected. P=—.Ol. 


Discussion. ‘The fimlings with respect to Hypothesis B 2, 
where grade is used as a predictor of drawing scores, confirm 
the fimiings for Hypothesis B 1, where age was used as a predictor 
of drawing scores since children in 4 succeeding grade tend, in 
general, to be one year older than children in the previous grade. 
(Table 14). ‘The statements made in the discussion of Hypothesis 
B 1 in relation to developmental stages in children's art 
(Wisner, 1967), the theories and experiments of Piaget (1963) 
and the experimental studies of Gibson (1963) apply with equal 
validity to the findings of Hypothesis B 2. In addition, comparisons 
can be made to the findings in particular studies conducted by 
Wisner (1967) and Lewis (1963, 1967). 
Htisner's Stud 


A Comparison with - Task A (the drawing of 


the schoolyard) is a replication of the drawing task assigned by 
fisner in his Chicago study (1967). As found by the writer in 

the present study, Eisner discovered a general relationship 
between the grades to which students were assigned and their draw- 
ing scores. Hisner used Grades I, IIlI, V and VII. Grades IV, V 
and VI were used in the writer's study. Both Hisner's Scale and 
Seelye's Scale of spatial representation would seem from this 
statistical evidence to fit the developmental pattern of spatial 
representation found in children's drawings and observed by those 


who have worked in the field of art education (fisner, 1967, p. 28 - 29) 
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A Comparison with the Lewis Studies. Task B, the drawing of 


a still-life model, is similar to the drawing tasks assigned by 
Lewis in her studies of spatial representation in children's 
drawings (1963, 1967). Lewis found a relationship between grade 
levels an’ drawing scores not confirmed by the findings for Task 
B, Hypothesis B 2 in the present study. A factor that could 
account for this difference between the present study and the 
Lewis studies is the greater range of grades in the Lewis 
studies, Kindergarten through Grade VIII (1963) and Grades I 
through VI (1967). In contrast, only three consectuive grades 


were used in the present study, Grades IV, V, and VI. 
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Drawing Scores Matched to Measures of Cognition and Perception 


IUvpothesis C 1. the reading vocabulary levels of students 

do not significantly predict their drawing scores for (a) 

fask A (the schoolyard), (b) Task B (the still-life) nor 

(c) their drawing scores when the scores for Task A and 

Task B are combined. 

Findings. ‘The analyses of data to test Hypothesis C 1 are 
presented in Table 10, The findings for the three parts of 
Hypothesis C 1 are: 

(a) For the drawing scores of Task A (the schoolyard), 
Hypothesis C 1 is accepted. P= .06. 

(b) For the drawing scores of Task B (the still-life 
model), Hypothesis C 1, is rejected. P= .00. 

(c) For the drawing scores when the scores for Task A and 
Task B are combined, Hypothesis C 1 is rejected. P= .00. 

Task A. (The schoolyard) ‘isner found a significant 
relationship between reading vocabularv scores and drawing 
scores in his Chicago study (1967). Considering the evidence 
from EHisner's study and the low probability for which Hypothesis 
Cl was accepted (P= .06) there should be considerable doubt 
in the reader's mind whether the null hypothesis, in this case, 
represents the true state of affairs. The narrower syan of 
grades in this study as compared to the span of grades in Sisner's 
study could account for different findings. ‘The Grades of this 
study were IV, V, and VI. The grades of Hisner's study were I, 
Til, V, am Vit. 


Age and Grade have heen added as controls in predictions 
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presented in Table 10. This addition to Table 10 makes possible 
a comparison between Hypotheses B 1, B 2 and C 1 for Task A. An 
examination of the squared multiple correlations (RSQ) and RSQ2) 
shows that the reading vocabulary levels of the students has 


less predictive power than either their ages or their prades. 


Task B. (The still-life model) The rejection of Hypothesis 
C 1 for Task B indicates that in the present study children who 
received the higher reading vocabulary scores See tended to 
receive the higher drawing scores for Task B and that the children 
who received the lower reading vocabulary scores also tended to 
receive the lower drawing scores for Task B. Lewis (1967) found 
a pattern of data similar to that found for Task B, Hypothesis 
C1. In Lewis's study children made drawings of models present 
to be viewed by the children making the drawings. The drawing 
scores for each of the four tasks were standardized and then 
added to eaten a composite score. Lewis (1967) found a signif- 
icant relationship betwen reading and the composite drawing 
scores. The rejection of Hypothesis C 1 for Task B represents 
a confirmation of Lewis's findings. Lewis suggests that the 
relationship between drawing and reading could probably be 
accounted for in terms of abilities measured by IQ tests. In 
the present study the less significant finding in respect to 
the existence of a statistical relationship between reading 
vocabulary levels and the scores for Task A (the schoolyard) 


may refute such an explanation. Would not the drawing of 
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remembered space make demands on mental abilities at least equal 
to that of drawing observed space? Is it not possible that some 
more eee ability, an ability related to visual perception, 
is the common factor reflected in the statistical findings? 

Gibson suggests that perspective transformations are not an 
important factors in the recognition of letters (1963, p. 21). 
Even if Gibson's statement is true, specific factors in the 
visual perception of space may be important in reading words. 
In reading the ability to relate phonemes to graphemes in 
meaningful order is an important skill. May not this ability 
be based on the visual perception of graphemes in sequential 
order in the direction from left to right? Surely, also, some- 
thing like an ability to interpret perspective transformations 
is an ability normally possessed by the really skillful reader. 
Consider the recognition of words in an almost endless variety 
of type or script printed or written on materials of many 
different hues and qualities. The child that has been able to 
handle the problems in recognition, so posed, other factors 
being equal, is logically the one most likely to have acquired 
a large vocabulary. 

If, as the Gibson studies (1963) suggest the ability to 
handle perspective transformations, develops after the age of 
8 years, then it is possible that for the late maturing children 
in this study, such an ability is not as yet acquired. If so, 
it seems to the writer, such children may have difficulty in 


recopnizing words and identifying their meaning, not having read 
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widely enough to have acquired a large vocabulary. The emphasis 
placed upon interpreting spatial contexts in so many of the 
reading and language text book series (Salome, 1968) suggests 

to the writer that many authorities in the field of reading may 
recognize that the ability to identify and use visual signifiers 


of space in some way related to skill in reading. 
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Hypothesis C 2. In each of Grades IV, V, and VI, considered 
separately, neither the IQ scores of the students, nor their 


IQ scores controlled for the effects of their ages 


signifi- 


cantly predict their drawing scores for each of is) Task A 
(the schoolyard) or (b) Task B (the still-life model). 


Findings. The analyses of data to test Hypothesis C 2 are 


presented in Table 10. The findings for the three main parts of 


Hypothesis C 2 are: 
1. in Grade IV for: 
(a) IW scores and Task A, Hypothesis C 2 
Bee (06 
(b) IQ scores and Task B, Hypothesis C 2 
P= .41. 
(c) IQ scores controlled for the effects 
ages, Task A, Hypothesis C 2 is accepted. 
Pie OLs 
(d) IQ seores controlled for the effects 
ages, Task B, Hypothesis C 2 is accepted. 
P = .26, 
Ze in Grade V for: 
(a) IQ scores and Task A, Hypothesis C 2 
Pea 07 6 
(b) IQ scores and Task B, Hypothesis C 2 
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accepted. 


(c) IQ scores controlled for age, Task A, Hypothesis 


C 2 is rejected. 
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(d) 1Q scores controlled for age, Task B, Hypothesis 
C 2 is accepted. 
Pea. (i 
oon Grades’ Lofton: 
(a) IQ scores and Task A, Hypothesis C 2 is rejected. 
Pee 00% 
(b) IQ scores and Task B, Hypothesis C 2 is rejected. 
P = .05. 
(c) IQ scores controlled for age, Task A, Hypothesis 
C 2 is rejected. 
| = .Ol. 
(d) IQ scores controlled for age, Task B, Hypothesis 
C 2 is rejected. 


Pa0s0B 6 


Discussion. The findings show no relationship between IQ and 
drawing scores in Grade IV. There is a significant relationship 
between IQ and the drawing scores for Task A, the schoolyard, 
when controlled for the effects of the children's ages, in Grade 
V. ‘There is a significant relationship between IQ scores and the 
drawing scores for both Tasks, whether or not controlled for the 
effects of the children's ages, in Grade VI. These findings do 
not add an unqualified confirmation to the findings of Lewis (1967) 
and isisner (1967), both of whom found a significant relationship 
between children's scores in tests of mental ability and their 
drawing scores, However, the different findings in the present 


study may be due to the statistical method employed. lisner (1967) 
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used as IQ scores, the scores in the mental ability tests that 
had been given to the children in his study converted to Binet 
equivalents and so was able to use one set of IQ scores over all 
the srades of his study. Lewis (1967) used mental age in exploring 
the relationship between cognition and drawing. That the mertal 
ages of children might have a different statistical relationship 
than their IQ scores to their drawing scores is demonstrated by 
the effect of adding children's ages as a control in Hypothesis 
C 2. In every case the addition of age as a control affected the 
probabilities. 

The findings of the present study partially support the 
idea that in the case of the two drawing tasks, Task A toa 
freater extent than Task B, reflects children's spatial con- 
cepts. A qualification to that support is whether the IQ tests 
used did test spatial ability. The reservation that the Henmon- 
Nelson test may actually be a test of reading vocabulary has been 


noted in Chapter III. 


é 
git ated ytt ide fedndat ad? a 
Oe = 
of fespeunan. Pate EN t rere 
. : 7 7 , 


= —as.’9 
wmon OM te das ene oa oF 
._ 5 


stream Peay (mer): ; Pwa.t. 
aie Alien i: 
i wie 
has motets 


rr iqwetl 
oe Re 
mre? ths ‘ ad & 
: eo ; ; 
sevone antwartb «Ent ot @ : 
: ‘ : % } o vy = 
26 Be us elnwr Ale " ui ‘ 2 r bad 
es 
sn 


108 


00° so” Lg cL°Y gg ASBIE (988) 
A Oye Ot: Li ef LO°S ¥ SR eee) OL 
0° 10° 8g it paige q 4sey ont 
Q° O.* Be T 96°6 ¥ sere Or 
10% ZO° Lg u Gc"l g ote ae on 
cee Go° Lg e 86°C ¥Y ASPs (ese) 

oh to° 88 T 86°O @ Ase OI 
O° 70° By i 67° € ¥ ASE Le Boer 
To° €0" L8 T Lé*l  g ASeIE (088) Sr 
00° To° L8 T cede) ¥ Ase] (ese) pT 
o° 00° 8g t 69°0O gq yse]- OL 
@° 00° ts) rs G0 yEqsel = ee esp 

"NEG “IAN 
Cres Tage hes aa f SNOLLOIGMtd 


BOVGO Od, ON TEOQOOY SHYOOS OMIMVE 40 BOLOLGEYd VY SY CI 


aes 


AAARAARAAAR 


AA 


¢ 


? ; 


a 


' 


fh 


~. 


| 


109 
what abilities are most likely to be common to IQ tests and 
the drawing of objects present to be viewed as in Task B? It seems 
probable to the writer that the common abilities are likely to be 
those related to visual perception, In her interpretation of the 
theories of Piaget the writer has surmised that these visual 
abilities can be described in terms of complex whole "the ability 
to identify and use visual signifiers of space." 
Hypothesis C 3..- In each of Grades IV, V, and VI, considered 
separately, neither the reading vocabulary scores of the 
students, nor their reading scores controlled for the effects 
of their IQ, significantly predict their drawing scores for 
(a) Task A (the schoolyard) nor (b) Task B (the still-life 
model). 
Findings. In Table 12 the findings for Hypothesis C 3 is 
presented, The findings for the three main parts of Hypothesis 
C 3 are: 
ie InpGrade LV for: 
(a) Task A, Hypothesis C 3 is accepted, 
Resw53 3 
(b) Task B, Hypothesis C 3 is rejected, 
Piero < 
(c) Task A, IQ controlled, Ilypothesis C 3 is accepted. 
Pi eh36 


(d) Task B, 1% controlled, Hypothesis C 3 is accepted. 
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oe wn Grade Vy. for: 
(a) Task A, Hypothesis C 3 is accepted, 


Ee = .68. 
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10 
(b) Task B, Hypothesis C 3 is accepted. 
tele 
(c) Task A, IQ controlled, Hypothesis C 3 is accepted. 
Ps PY 
(d) Task B, IQ controlled, Hypothesis C 3 is accepted- 
P=.2l. 
3. In Grade VI for: 
(a) Task A, Hypothesis C 3 is rejected. 
Pe Uke 
(b) Task B, Hypothesis C 3 is rejected. 
P= .00. 
(c) Task A, IQ controlled, Hypothesis C 3 is accepted. 
Pa Cie 
(d) Task B, IQ controlled, Hypothesis C 3 is rejected, 


1 rae AON 


Discussion. The findings that resulted from the examination 
of the relationship between reading vocabulary scores, IQ scores 
and drawing scores through the analyses of data for Hypothesis 
C 3, and Hypothesis C 2, as set forth in Tables 11 and 12, 
raises a number of points that should be considered when 
attempting to evaluate just what Task A, as distinct from Task 
B, is measuring, These points are listed under separate headings. 

Task A, The Drawing of the Schoolyard: 

1. No significant relationship of IQ scores to the drawing 


scores, Task A, was established in Grade IV (Table 11). 
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2e The relationship of IQ scores, controlled for the ages 
of the children making the drawings, to drawing scores, Task A, 
was sipnificant in Grades V and VI (Table 11). 


3. The relationship of the reading vocabulary scores to the 


drawing scores, Task A, was sipnificant only in Grade VI (p=.0l, 
Table 12). 

4. The significance of the relationship between reading 
vocabulary scores and the drawing scores for Task A, Grade VI, 
was cancelled by the addition of IQ scores as a control (P==.84, 
Table 12). 

5. Therefore, it would appear that whatever abilities are 
measured by Task A, when using the Seelye Scale of Spatial Represent- 
ation those abilities are more likely to be also measured by IQ 


tests than by reading vocabulary tests. 


Task B, the Drawing of a Still-life Model: 


1. A significant relationship between the reading vocabulary 
scores and the drawing scores for Task B was found in “rades IV¥ 
and VI. In the case of Grade V probability of the F score is 
small enough to create doubt whether accepting Hypothesis C 3 
for Grade V, Task B, represents the true relationship between 
the reading vocabulary and drawing observed space, (Table LOY ig 

2. A significant relationship between the IQ scores and 
the drawing scores for Task B exists only in Grade VI (Table 11). 

3. In Grade VI, the addition of IQ scores to the reading 


vocabulary scores and the drawinre scores, Task B, in the analyses 
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of data, failed to reduce the relationship between reading 
vocabulary and: drawing to the level of non-significance as 

was the case when IQ scores were added to the reading vocabulary 
scores and the drawing scores, Task A (Table 12), 

i. It would appear that Task B as evaluated by the Seelye 
Scale of Spatial Representation may measure abilities that are 
measured by the reading vocabulary tests but are not measured 
to the same degree by the IQ tests. 

Which abilities are most likely to be common to IQ tests 
and the drawing of remembered space (as in Task A)? It seems 
probable to the writer that the common abilities are likely to 
be those related to remembering and manipulating spatial relation- 
ships. ‘The existence of a space concept, which Piaget (1963) 
describes as a sub-logical, could be the basic structure that 


makes such memory and manipulation possible, 
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Matching Drawing Scores to Measures of Cultural Differences Based 


on Socio-Economic Status and Sex 


livpotnesis D 1. ‘The students! sex has no simificant 
predictive main effect upon their drawing scores for (a) 
Task ; (the schoolyard) or (b) Task B (the still-life 
model). 


Findings. ‘The results of the analyses of data for 
Hypothesis D 1 are presented in Table 13, The findings for 
Hypothesis D 1 are: 


(a) For Task A, Hypothesis D 1 is accepted, P= .88. 


(b) For Task B, Hypothesis D 1 is accepted, P=.89. 


Discussion, The findings suggest that there is no difference 
in the ability of boys and sirls to express spatial relationships 
in their drawings. These findings correspond to the findings of 
both Lewis (1963) and Hisner (1967). 

lIlypothesis ) 2. ‘The students! socio-economic status has 

no significant predictive main effect upon their drawing 

scores for (a) Task A (the schoolyard), (b) Tssk B (the 

still-life model). 

Findings, The results of the analyses of data for Hypothesis 
D 2 are presented in Table 13. The findings for Hypothesis D 2 
are? 

(a) . For Task A, Hypothesis D 2 is accepted. P =—.46, 


(b) For Task B, Hypothesis D 2 is rejected, P =.00. 
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Discussion. 

Task A, the drawing of the schoolyard. The findings suggest 
that, for the children in the present study, no bias with respect 
to socio-economic status was apparent in the pattern of drawing 
scores for Task A. If Task A does measure a child's conception 
of space, the finding for Task A, the schoolyard, corresponds to 
the findings of Towler (1965) and Pedde (1966) who investigated 
children! s spatial concepts in relation to their understanding 
of maps. ‘The finding for Task A, does not, however, correspond 
to the finding of Hisner in his Chicago study (1967). It is 
Wisner's drawing task that Task A of the present study replicates. 
Differences in the populations that made the drawings and in the 
statistical methods used could have accounted for the different 
results. 

1. The range of socio-economic status of the population 
described in Itisner's study was probably greater than the range of 
socio-economic status in the Red Deer population of the present 
study. 

2. iisner used only two categories of socio-economic status, 
upper and lower. This writer used three: upper, middle and lower. 
3. AL1 the children of Red Deer are allowed considerable 
freedom to play in parks and playgrounds provided by the Red Deer 
Recreation Department and service clubs. Piaget's theories imply 

a relationship between sensori-motor experiences and a child's 


conception of space. Rennels (1969) suggested that the superior 
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spatial ability of male as compared to female Negroes may have 
resulted from being allowed greater freedom to play. If a 
relationship does exist between free play and the development 
of spatial ability, perhavs no Red Deer child could be said to 
be deprived in this respect. 

4. The ghetto children of isner's study may have emotion- 
ally rejected the schoolyard as a "foreign" environment and so 
have been unable to "know" that space wel] enough to represent 


1G an Greawine. 


Task B, the drawing of a still-life model. From the findings 
for Hypothesis D 2 a bias with respect to socio-economic status 
is apparent in the pattern of the drawing scores for Task B. 
Task B is similar to the drawing tasks assigned by Lewis in her 
studies (1963, 1967). That Lewis was concerned that socio-economic 
status might affect test results is demonstrated by the fact that 
she recorded the characteristics of the schools that particinated 
in her studies with respect to socio-economic status. However, 
she made no attamnt to determine if a statistical relationship 
between socio-economic status and drawing scores did in fact 
erie t Sama is of importance as a point of comparison that the 
pattern of reading vocabulary scores as presented in Table 13 
also indicates that the reading vocabulary tests were biasec with 
respect to socio-economic status (p=.01, Grade IV; P= .00, 
wrade V and VI). Could this similarity in pattern for both sets 
of scores, that for the reading vocabulary tests and that for the 


drawing scores for Task B, be indicative of some common kind of 
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training inherent in beine a member of a family in which the 
parents have hicher academic qualifications and incomes? If so, 
what kinc of training is it? ‘The greater number of words used 

in homes of high socio-economic status is the most obvious answer 
and the one considered by Jisner (1967). The difficulty with 
that possibility is that, in the ‘inglish language, aside from the 
prepositions and the vocabulary of mathematics, there are few 
words that explain spatia] relationships. It is very probably 
that the most advanced spatial perception anc thought is not in 
terms of words at all but in some other kind of imagery containing 
traces of sensori-motor origins as Piaget (1963) suggests. 

Could the training be in the perception of space resulting 
from a greater number of sames and toys for children of hisher 
socio-economic status? Such toys might sive training in hand- 
eye coordination. It is quite possible that training in language 
and hand-eye coordination are both involved in creating the 
pattern of scores for reading vocabulary and for the drawing of the 
still-life model (Task B) observed in Table 13. 

Hypothesis D 3. The interaction between the students! sex 

and their socio-economic status does not significantly 

predict their drawing scores for (a) Task A (the schoolyard) 
nor (b) Task B (the still-life model). 

Findings. The results of the analysis of data for Hypothesis 
D 3 is presented in Table 13. The findings for Hypothesis D 3 are: 

(a) For ask A, Hypothesis D 3 is accepted. P==.27. 


(b) For Task B, Hypothesis D 3 is accepted. P= .19. 
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Discussion. The analysis of data for Hypothesis D 3 was an 
investigation into the interaction between sex and socio-econcmic 
status and the crawing scores for both Task A (the schoolyard) 
and Task? Bi (the still-life). “In respect to this investigation, 
no bias in the pattern of the drawing scores was found for either 
drawing task for the population of the present study. lisner 
also appears to have considered the interaction between sex and 
socio-economic status (Com il, 1967).- His: analysds was by 
T-tests. In Grade V there appeared to he such an interaction. 
There was 4 sirnificant difference in the drawing scores of males 
from the lower level of socio-economic status and the drawing 
scores of females from the lower level of socio-economic status. 
No significant difference between any of the other interaction 
caterories at any of the other grade levels in Ilisner's study is 


indicated, 
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Test Means and Standard Deviations 

Table 14 rives the means and standard deviations of the measures 
used in this study. ‘There is the usual increase in the standard 
deviations from grade to rrade in the measures except the drawing 
scores. However, it probably should be remembered that, in 
standardizing, both the readinr and IQ tests have been "fitted 
to the normal curve", Wo such standardizines technigues have 
been applied to the drawing scores found by using the Seelye 


Seale in evaluating drawings. 
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The Use of Color 

In the present study, color aided the judges in interpreting 
the morphemes in the drawings of the schoolyard (Task A). All 
the children used a variety of colors in a representative fashion 
for both drawing tasks. Although it was implied in presenting 
Task B (the still-life) that the colors and patterns on the 
objects need not be copied, they generally were. In the drawings 
of the schoolyard (Task A) srass was generally green, skies blue, 
tree trunks brown and schools brick-red. Only one child in the 
1,000 who made the drawings used color to represent space. That 
child made foreground colors more vivid and background colors 
ereyer and less vivid, Only four of the final population sample 
of 270 children used color to represent volume in drawing the 


still-life model. 


Time Linits for the Vrawing Tasks 

leachers of Grade IV reported that 20 minutes was long 
enouzh for the assigned drawing tasks but less satisfaction was 
expressed with the time limit hy teachers in Grades V and VI. 
A pattern of increasing demand by students for more time to 
complete the drawing tasks as the grade level increased was 
anparent from the teacher responses to questions posed by the 


writer. 
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of. the 


iticisin Seelve Sca 


spatial Representation by the 


There were two major complaints about the Seelye Scale by 
the judges. ‘These were: 

1. The words "or implied" should be added to category 11 at 
the end of the statement: "In an aerial view there may be no 
horizon line but a horizontal plane must be indicated", Otherwise, 
a number of drawings for Tas B (the still-life model) in which 
the drawings of the objects show a knowledge of perspective will 
be placed in category 1 simply because the child neither used 
overlapping nor represented features of the horizonal plane on 
which the objects rested. 

2. Overlapping was sometimes accidental and in such cases 


the drawings should not have been placed in catepory 14. 


Summary and Conclusions 


Table 15 summarizes the results of the analyses of data for 
the relationships expressed by the hypotheses of this study. ‘The 
005 level. of significance is accepted by the writer as sufficiently 
smal]. for the rejection of the null hypotheses. Hven when a 
non-significant relationship was found by the writer it does not 
necessarily indicate that no relationship exists between sets of 
data in thie study. If the writer has not discovered a true 
relationship existing between the factors examined it may be due 


to the following reasons: 
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1. the measuring instruments used need further refinement 


2 the range in population was not sufficient to establish 


3. the mathematical relationship betwen sets of data is not 
linear. 

Also, chance may operate in data to make a relationship appear to 
exist. The writer has supported many of the findings of this 
study by the findings of others. By doing this she has reduced 
the probability that chance is the operating factor in the sets 
of relationships found in the analyses of data. 

In a general way, most of the findings of fisner (1967) and 
Lewis (1963, 1967) were confirmed. ‘Where they were not, the fact 
can be explained by lack of sufficient range in the population to 
establish a trend. Lewis had not examined the question of socio-~ 
economic status as related to the drawing of a still-life model, 
This writer found the relationship between socio-economic status 
and the drawing scores for Task B (the still-life model) 
significant. 

There is evidence in the results of the analyses of data 
presented in Table 15 regarding the objectivity with which the 
Seelye Scale of 5 


tial Representation can he used. There are 


indications as to what that scale may have evaluated when applied 
to the drawings of this study. ‘There are also indications as to 

what Task A (the drawing of the schoolyard) and Task B (the draw- 
ing of a still-life model) as distinct tests may have measured. 


The writer's conclusions from the evidence presented in Table 15 
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are that: 

1. dask. A and Task B, as tests, when the Seelye Scale is 
used to evaluate the drawings, wiile assessing some common factor 
are measuring some distinctly different factors in the drawing 
technology. 

2 If the ability to identify and use visual signifiers 
of space is a prerequisite for skill in word recognition as 
measured by the reading vocabulary scores, then the hypothesis, 
that one of the factors in the drawing technology measured 
more accurately by Task B than Task A is spatial perception, is 
supported by the analyses of data. 

3. if the mental ability tests used in this study could be 
said to measure to some degree a child's conception of space, then 
the hypothesis that Task A, to a greater degree than Task B, measures 
a comnitive structure facilitating the ability to mentally re-call 
and give order to space is partially supported by the analyses of 
data. 
atial itepresentation is used 


ie When the Seelve Scale of 5 


to evaluate the drawings for Task A (the schoolyard) speci#l pre- 
cautions with respect to the training of the judges may he necessary. 

5. An objective evaluation of the drawings for Task B (the 
still-life) is possible when using the Seelye Scale. 

6. ‘The drawing scores for Task A (the schoolyard) matched 
developmental patterns (age and prade). 

7. The drawing scores for Task B (the still-life model) did 


not match developmental patterns. 
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&, There appeared to be a bias in Task B (the drawing of 
a still-life model), considered as a test, with respect to socio- 
economic status. 

9. There did not appear to be a bias in Task A (the drawing 
of the schoolyard), considered as a test, with respect to socio- 


economic status. 
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CHAP Pie 
SUMMALY AND IMPLICATIONS 


The Problem. 

Theories to explain child art reviewed by Eisner (1967) 
present conflicting points of view. Questions about the role and 
nature of the way children draw indicated by Sisner (1967) were: 

(1) To what degree do children's drawing technologies change 
as a part of natural development? 

(2) Can drawing technologies be tauzht? 

(Se ep they can be taught, what methods are most effective in 
teaching them? 

(4) What changes in the drawings produced, result as the effect 
of different stimuli? 
ueliable and objective scales to measure changes in the drawing 
technologies children wee could help researchers obtain the answers 
to these and other questions. Since spatial representation has 
been recognized as an important factor in the visual arts by 
aestheticians and historians (Haftmann, 1965; Hauser, 1959; 

Munro, 1966) the writer chose as the focus of this study the 
examination of a scale of spatial representation in childrens! 
Grawings. The writer made modifications in ‘isner's Scale of 


a 


Spatial Representation mainly to clear ambiguities, to adapt it 


so that it could be used for both drawing taks of this study and 
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to make it fit the theories of Piaget concerning the pattern of 
the development of children's spatial concepts (1963)4. (The 
original scale was developed by lisner in his study A Comparison 


of the Developmental Drawing Characteristics of Culturally 


Advantaged_and Disadvantaged Children, reported in 1967 and under- 


taken for the United States Department of Health, Jilucation and 
Welfare. 

The need of art. educators and classroom teachers for 
"objective procedures ... for assessing the developmental 
characteristics found in child art" and enquiry into the 
"stability of drawing technologies ... under the influence of 
different. stimuli" cited by iisner (1957) suggested the specific 
problems to be investigated within the limitations of this study. 
fo provide "different stimuli" the writer used two different 
drawing tasks. Task A, the drawing of the schoolyard, was desisn- 
ed to replicate the drawing task assipned by ‘“isner (1967) in his 
Chicago study. Task B, was the drawing of a bthree-dimensional still- 
life model constructed by the writer and was similar to models used 
by Lewis in her studies of spatial representation in children's 
drawings (1963, 1967). 

Specifically, the iain purposes of this study were: 

1. To determine if the Seelye revision of Eisner's Scale of 


Svatial Representation in Children's Drawings could be used 


objectively. 
2. To compare the drawing scores resulting from the two 


different drawing tasks in order to calculate the "stability of 
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of drawing technolories under the influence of different stimuli." 
ye lo estimate if, in general, the developnenta]l pnrtterns of 
drawing scores as related to srade placement, and such measures of 
comnition as reading vocabulary and IQ scores, found by lisner in 
his study, would be found in this study also. 
4. To determine if a relationship between the economic 


position of a child's family and his drawing score would be con- 


firmede 


Procedures 

A sample of 270 students in Grades IV, V, and VI in Red Deer, 
Alberta, Canada, drew two pictures each that provided the basic 
data for this investigation. ‘The two drawing tasks were labelled 
Task A and Task B. Task A, which replicated bisner's assigned 
task in the 1967 study, was the drawing by the child of himself and 
his friends playing in the schoolyard. Task B resembled Lewis's 
assigned tasks (1963, 1967). ‘Task B was the drawing of a three- 
dimensional still-life model of rectilinear, cylindrical and 
hemi-spherical shapes set in relationship to each other on place 
mats. ‘Ihe still-life models were prepared by the writer. The 
purpose of this replication was to establish points of comparison 
between this study and the careful investigation of the spatial 
representation in children's drawings by other researchers. ‘The 
data collected from the schools provided the writer with the IQ 
scores, reading vocabulary scores of students as determined by 
standardized tests (Kelly et_al, 1964; Lamke, Nelson, 1960; Lorge, 


fhorndike, 1957; Nelson, 1962) and the occupations of the family 
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breadwinners. A distribution of the reading vocabulary scores 
was used by the writer to determine reading vocabulary levels 
(high, middle or low). The occupations of family breadwinners 
was used to determine socio-economic status by using a recogn- 
ized scale (Blishen, 1961). A distribution of the socio-economic 
status positions was used to determine the socio-economic status 
levels used in this study (high, middle or low). The age, sex 
and grade of each student was also part of the data collected 
at each school. 

Ten of the 14 itlementary Schools operated by the Red Deer 


Public S.D. #104 during June 1969, participated in the study. 


ate 


3election of schools wes random so that there is no reason to 
suppose that the four schools omitted from the study were 
sipnificantly different to the schools that did participate 

with respect to the socio-economic status of students or their 
art curriculum, One thousand students in 46 classrooms made the 
2,000 drawings from which the sample used in this study was 
selected. iighty-one students in Grade IV, 119 in Grade V and 
41 in Grade VI were dropped from the study hecause of missing 
data. The data usually missing were the IQ scores, since the 
tests upon which these scores were based were given over a three 
year period. ‘The random selection of the sample of 270 students 
was onthe basis of a stratification by grade, by sex, and by 
readiness level of the studerts making the drawings. In this study 


a set of wax crayons of standard size in. the three primary and the 
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vhree secondary colours plus brown and black was supplied to each 
child. The child was required to draw with these crayons. He was 
also required to use the 12" x 18" white cartridge paper supplied, 
although he could make a drawinr smaller than the paper if he 
wished. ‘Ihe purpose of these limitations placed on materials 

was to control the effect a variety of media mirht have on the 
finished product. Two praduate students in art education at the 
University of Alberta, lidmonton, evaluated a random sample of 180 
drawings, selected from the 540 drawings evaluated by the writer, 
stratified by drawing task and the grade, sex and reading 
vocabulary level of the children wno made the drawings. These 
two independent evaluations of the drawings and the evaluation of 
the drawings by the writer were used to check the objectivity of 
The Seelye Scale of Spatial hepresentation. Computer programs 
made available through the “ducational Research Services of the 
University of Alberta (Donner Canadian Foundation, 1968) were 
used for the analyses of data. Apart from the test of interjudge 
reliability, the drawing scores that resulted from the writer's 
own evaluation of the drawings were used in the analyses of data 
to test the hypotheses of this study. The other data used were 
students' prades, age in months, sex, reading vocabulary levels 


and levels of socio-economic status. 


Major Findings 

In this study the significant level of probability was set 
at P =.05. The significant relationships between the sets of 
data used in this study are summarized in a Venn Diagram in Figure 


1. ‘The major findings for the hypotheses tested in this study were: 
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A. With respect to the reliability and objectivity of the 


e 


Seelye Scale of Spatial Representation: 


1) Interjudge reliability for Task A (the schoolyard) was 
-85 and for Task B (the still-life model) .96. 

2) There was a sipnificant relationship between the drawing 
scores for ‘lask A and the drawing scores for Task B. 
However, the correlation between the two drawing tasks 
decreased as the grade level increased. 

3) The pattern of drawing scores for Task A (the schoolyard) 
was sisnificantly different from the pattern of drawing 
scores for Task B (the still-life model) according to 


Ene test ‘Of L's, 


B. With respect to developmental patterns: 

1) The ages, in months, of the students making the drawings 
were sienificantly related to their drawing scores for 
Task A (the schoolyard) hut were not significantly 
related to their drawing scores for Task B (the still- 
Jife-model).. 

2) The grades to which students were assigned were signi- 
ficantly related to their drawing scores for Task A 
(the schoolyard) but were not significantly related to 


their drawing scores for Task B (the still-life model). 


Ge. With respect to measures of cognition and perception: 
1) The relationship between the students! reading vocabulary 


levels and their drawing scores was significant for Task 
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B (the still-life model) but was not significant for 
Task A (the schoolyard). 
The relationship between students IQ scores and their 
drawing scores for Task A (the schoolyard) was signifi- 
cant in Grades V and Vl, if controlled for the effects 
of age and was significant for Task B (the still-life 
mocel) in Grade VI. 
The relationship between reading vocabulary scores and 
drawing scores for Task A (the schoolyard) was significant 
in Grade VI. The relationship between reaiing vocabulary 
scores and drawing scores for Task B (newstilielate 
model) was ieee cicenit in GradesoOiV “and Vi. The addition 
of IQ scores as a contro] did not greatly reduce the 
probability levels of these relationships for Task B 


but reduced them dramatically for Task A. 


Jith respect to matching measures of cultural differences: 


There was no sipnificant relationship between students! 
sex and their drawing scores. 

There was no significant relationship between students! 

socio-economic status and their drawing scores for 
Task A (the schoolyard). 

There was a significant relationship between students! 
socio-economic status and their dravwing scores for 


Task B (the still-life model). 


Hert hae lobe DT etme hats sted 
~tinwls ay (vbagtoolgs a) b 9 
ton hig wit wat Gnd Lotihaes tt, 
oy (=«[Lile wtp @ veus e Jona i | 


wt wood wialitRewy altos ctevereetes 7 


ites .aew Cermiodton . adi j p Wane wo? & 
. 
inPAnisy it -mn4 Ham tar qiteans iat @ sabe ne a 
' met bP a eh ? Pei no" ern Ee i 


| * he et a 
ee | rag tecs ts seo (foto | 7 
wh Pet Edy OTe eh) Re ae aaron sf t. « 
reat! wel ghee Bi cure) Ana ye Aegean gala 


ei ose Ot ellarth ao) Met Fecha? sit 79 


if e Bras bs vncife oF Jseques Hate “a ay 
pis tier bruni! ‘ng he gn adw ore? (t oO 
Tenemd wt twath tind? ten sore ee : 
winl pide itafes gages hirer on anw eso (+ P 


. ay 
1) tot? Wwe sudede ofmonese-chsag 74 7 


» (bermetoestie odd) & Haat ; 
‘ofpuliole oui qedeqnboe fer Salita @ ake event” Cie i 
wae wmigah «7 must | bout want aad 9 Siem o2s-0 409 Wa . 


~  Sebein elnteftnde wit) © xasT iy 
. Al 


i 


Le ~ 


136 


READ ING 
VOCABULARY 
SCORE 


SCORES FOR 
TASK A 


SCORES FOR | 


TASK B / 


- FIGURE 1, VENN DIAGRAM: FINDINGS OF STUDY 
The following intersections are significant: 


1) reading vocabulary scores j IQ scores 

2) reading vocabulary scores 4 scores for Task B 

3) reading vocabulary scores q scores for Task A (Grade VI) 
4) scores for Task A q 19 scores (Grades V and VI) 

5) scores for Task B q IQ scores (Grade VI) 

6) scores for Task A scores for Task B 


NOTE: f Means "in intersection with". qq in conjunction 
with two or more categories indicates areas common to 
the categories. (Kemeny et_al, 1960, p. 58). 
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Conc lus ions 


When the findings presented are considered in relationship 


to the four main purposes of this study the following statements 


may be made: 


1) 


ih 


rained judges can use the Seelye Scale of Spatial 
itepresentation objectively in evaluating the drawings of 
Task B (the still-life model). Extra precautions may be 
necessary in the training Atal instruction of judges for 
Task A (the schoolyard) if one is to obtain an objective 
evaluation of childrens! drawings. 

Within the limitations of this study there appeared to be 
a significant level of stability of drawing technologies 
used by children under the influence of the different 
stimuli provided by Task A ard Task B. However, that 
stability appeared to become less as children advanced in 
school. ‘here was also enough difference between the 
pattern of scores for Task A and Task B to suggest that 
the two drawing tasks tested different abilities. This 
difference was further confirmed by the relationships of 
the drawing scores to developmental levels and to the 
measures of cognition and perception. In considering 
developmental levels, it seems likely that the different 
abilities measured are still developing in the case of 
Task A (the schoolyard) but have already developed for 


many of the children in the case of Task B (the still- 
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1ife model) by the tine children reach the end of Grade 
Ives Dheeibilities related 16 clack a (the echoolsaind) 

seem to bear a relationship to the abilities measured by 
the IQ tests. ‘The abilities measured by Task B (the 
still-life model) seem to bear a relationship to abilities 
measured by the reading vocabulary tests. rom the 
different nature of the two drawing tasks and these relation- 
ships to other rieasures of the study, it seems likely, to 
the writer, that Task A (the schoolyard) tests the ability 
to recall movenient through space based on that cognitive 
structure "the space concept" (Piaget, 1967) and that 

Task B (the still-life model) measures the ability to use 
and identify visual sipnifiers of space (Piaget, 1967, 

Ded Seendis, 4394 »in-additdongedimy they present study the 
drawing scores for Task B are sipnificantly related to 
socio-economic status while the drawing scores for Task 

A are not. ‘this fact suggests some bias with respect to 
socio-economic status associated with Task B. Socio- 
economic status was used as a numerical value, three for 
high, two for middle, and one for low and the correlation 
was positive. The bias associated with Task B could be 
with respect to the abilities tested. Therefore, it is 
possible that environmental conditions or training 
procedures associated in a greater degree with the higher 


levels of socio-economic status develop the specific 
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abilities tested by Task B. 

3) The developmental pattern of drawing scores as related 
to grade placement found by Eisner in his study (1967, 
196°) was found in this study for the drawing task that 
replicated his assigned task. That is for Task A (the 
drawing of the schoolyard). The developmental pattern 
of drawing scores was further confirmed by the signifi- 
cant relationship between students! ages in months and 
their drawing scores. These findings represent a 
statistical confirmation of the observations of those 
who have studied children's drawings (Hisner, pp. 2%; 
20)... My the present study the relationship of IQ scores 
to drawing scores was significant in Grades V and VI. 
The relationship of reading vocabulary scores to drawing 
scores was significant in Grade VI. ‘The only grade common 
to both studies was Grade V. In this respect, it could 
be said that Hisner'!s findings for IQ scores was con- 
firmed by the findings of the present study but that 
misner's finding. for reading vocabulary scores was not 
confirmed. Was the finding in regard to the reading 
vocabulary scores the result of a range narrower, in the 
present study, than the range in isner's study with 
respect to socio-economic status? One would suspect that 
such might be the case from the significant relationship 
between socio-economic status and reacing vocabulary scores 


found in the present study ( Table ‘13 Ns 
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For the drawing tasks that replicated Eisner's assigned 
drawing task (1967, 1969), Task A (the drawing of the 
schoolyard) the relationship between the drawing scores 
and socio-economic status was not confirmed in the present 
study. The writer suggests the following possible reasons 
for the different findings of the two studies. 

(a) iisner used two levels of socio-economic status. 

In the present study three levels of socio- 
economic status were used, 

(b) The range of socio-economic status of the students 
in the present study was narrower than the range of 
socio-economic status of the students in Hisner's 
study. 

(c) All the children of Red Deer are allowed consider- 
able freedom to play in parks anc playgrounds 
provided by the Red Deer Recreation Department and 
service clubs. Piaget's theories imply a relation- 
ship nee a child's sensorimotor experiences and 
his conception of space (Piaget, 1963). Kennels 
(1969) suggested that the superior spatial ability 
of male as compared to female Negroes may have 
resulted from being allowed greater freedom to play. 
If a relationship between free play and the develop- 
ment of spatial ability does exist then perhaps no 
ted Deer child could be said to be deprived in this 


respect. 
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(d) The Chetto children of ‘tisner's study may have 
emotionally rejected the schoolyard as a "foreirn" 
environment and so have been unable to "know" that 


space well enough to represent it in drawing. 


Limitations of the Study 

Any interpretation of the results of the analysis of data in 
this study should take into account the following limitations: 

1. The drawings made by 241 children were dropped from the 
study because IQ scores were not available. Since these children 
had the common characteristic of having moved to Red Deer within 
the three years prior to the study, the dropping of these children 
may have biased the sample with respect. to socio-economic status. 

2 Of the 241 children dropped from the study before select- 
ion of the final sample, 81 were Grade IV, 119 were in Grade V, and 
41 were in Grade VI. Therefore, Grade VI could be expected to be 
affected least by any population bias caused by eliminating these 
children from the study. 

3. No complete check was made whether the occupations 
recorded for the childrens! parents in the cumulative records 
took into account recent changes in occupations. 

4. ‘The Seel 


e Seale of Spatial Representation in drawing 


does not measure aesthetic value. Since aesthetic value, which 
considers the unity of spatial features within the picture plane, 
may at times run counter to "apparent reality" itis considered, 


by the writer, not possible to include spatial representation and 
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aesthetic value within the same scale. 

The effect of limitations 1 and 2 probably resulted in the 
more highly significant set of relationships of the drawing scores 
to the other scores of the study at the Grade VI level. It seems 
likely that the children for whom IQ scores were missing, being 
chilcren of parents who had recently moved to Red Deer, are likely 
to be members of either extreme in socio-economic status. Jtither 
they are the children of migrant laborers or the children of young 
professionals: recently moved to Red Deer because of the college, 
hospitals, schools, or as Government administrators for the area, 
If the measures of IQ and reading vocabulary and the drawing 
scores used iin the study were affected by socio-economic status, 
and the drawing scores for Task B (the still-life) and the reading 
vocabulary scores certainly were, then this group of new arrivals 
should sienificantly affect fie range of the scores which in turn 
would affect the significance of the F values produced in analyses 
by multiple regression. Limitations 1 and 2 could have been 
elininated by piving one standardized IQ test over the grades at 
a time concurrent with the reading vocabulary tests «nd the 
assignment of the drawing taks. Such a step would have been of 
prohibitive cost for the writer because of the cost of buying 
tests and the time involved in administering and rarking them. 

The lower interjudpe reliability of .85 for the random check 
for Task A (the schoolyard) than for Task B (the still-life) in 


the study is a matter for concern. Greater difficulty in eval- 
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uating the drawings of the schoolyard was probably due to greater 

difficulty in identifying the morphemes and the syntax in which 

they were used since the children were drawing different school- 
yy 


yards. The judges, other than the writer, had not seen any of 


the schoolvards represented. If future studies are undertaken 


using the Seelye Scale of Spatial Representation, steps similar 


to those taken by the writer to ensure accuracy of her own 
evaluation should be taken by all the judges. In particular, 

each judge should be required to make two independent evaluations 
reversing the order of work for the second evaluation. Any draw- 
ing that was given a different score each time should be looked at 
and re-evaluated a third time. In addition, the judges should 
become familiar with the schoolvards being drawn, if possible, by 
viewing them directly. Photographs might serve as a substitute 
for direct views of the schoolyards. A longer training period 

for the judges, particularly for evaluating the drawings of 
remembered space, Task A (the schoolyard), may be a necessity. 

It should, perhaps, be remembered that the Seelye Scale has not 
heen tested by regular classroom teachers as a method of evaluating 
drawings. 

In this study, generally, the evidence supported linear 
equations as the best fit when one set of data was used as the 
dependent variable and other sets of data as the independent 
variables in multiple regression analysis. However, it is possible 
that the relationship of drawing scores to the sex of the students 


making the drawings was non-linear. Another criticism that could 
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be made of this study from the point of view of the analysis 
of data is: Should not the probability that a common factor, 
socio-economic status, that might have explained the significance 
of the relationship of the drawing scores for Task B (the still- 
iife) to reading scores been checked by an analysis in which socio- 
economic status was used as a control? Such a statistical test 
could be investigated in a replication or extension of this study. 
Perhaps this study may be criticized because the writer has 
almost totally disregarded the affective realm. Intuitively, 
ohservers have linked sensori-motor experience to art education, 
failing to note a similar link with other subjects of the school 
curriculum. In disregarding the effect of enotion or "feeling" the 
writer is not indicating that "feeling" is unimportant to art. She 
is reflecting a bias in opinion that regards emotion as significant 
to all learning, whether in art or not. Logic is hardly ever "cold 
logic", The emotional states of the students can affect the 
results in reading and academic ability tests as well as their 
drawing. Since no instrument was used to evaluate the affective 
states of the students during any of the testing activities in the 
study the effect of "feeling" must be considered as random. That 
the cornitive and the affective realms should ever actually be 
separated in any individual may be a sign of psychic illness. It 
is, however, time to recognize that art education deals with matters 
cormnitive as well as affective. A chosen emphasis on cognition 


and on perception is necessary for the clear statement of theories 
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that can rive structure to art educations (Kepes, 19653 Lansing, 
Ze nm ° ° ° . ° 

1966), Such an emphasis need not minimize the enrichment of the 

Wave Of tie spirit possivle through the visual “arts. 
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oex Related to Drawing Scores, ‘lhe statement that the 


} 


statistical relationship between the sex anc the drawing scores 

of students may be non-linear requires further amplification. 

in ali’ three studies, Hisner's, ‘Lewis's, and “the"writer™s “no 
significant statistical relationship was found between the crawing 
scores and.the sex of the students. However, that does not 
necessarily indicate that no relationship between the sex of students 
and their ability to represent space in their drawings or their 
spatial ability or their ahility toluse visual signifiers of space 
exists. To the degree that any society incorporates differences 
in accepted modés of play for its children in relation to sex 

one might expect there to be sex-related differences in leaming 
and thinking. iteal culturally fostered sex differences in these 
studies could have been masked by the methods of statistical 
analyses employed. In the present study, the method of selection 
of the population sample could have masked the effect of sex- 
related abilities. Equal numbers of each sex from each of the 
three reading vocabulary levels for each grade were selected. 

This method of selection should have almost eliminated from the 
study, any sex hias related to reading vocabulary scores or abilities 
that might he measured by those scores. Therefore, the masking 

of sex differences hecause of the method of selection would be 


ereater for Task B (the still-life) since drawing scores for Task 
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B are more significantly related to reading scores than the draw- 
ing scores for Task A (the schoolyard). That, in this study, the 
brue relationship between the sex of students and their drawing 
scores may be non-linear is suggested by the positive correlation 
between being male and having higher scores for Task A (the 
schoolyard) in Grade IV (R ==+.17), the correlation close to zero 
imeGrade V..(Re-=-.03)..and»the negative correlation between being 
male and having the higher scores for Task A in Grade VI (I a8). 
In testing the relationship of the drawing scores for Task A, the 
drawins scores for Task B, and the reading vocabulary scores, an 
over the grades correlation of #==.15 and a within grade 
correlation of R =.21 was sufficient to establish significance 

for the sample population. In analysis by linear regression a 
functional relationship of the kind suggested by the change in 

siens of the correlations would tend to cancel itself. The positive 
correlation between being male and having the hirher drawing scores 
in Grade IV and the negative correlation between being male and 
having the higher drawing scores in Grade VI if part of a trend 

over the grades may verify the observation of the writer that little 
boys herin school interested in art but have lost interest by the 
time they leave elementary school. If penerally true, such a state 
of affairs could he due to an art curriculum that fails to take 

into account a bias in sex-relate’ tastes developed as a part of 

the out-of-school] training children receive in our culture. The 


cause could also be a failure to challenge boys with tasks that 


ft 


3 aannon: Sytiao'y 


Ain : 
get (hw 


Pe a 


. aa 
give bude Jo ms Fe x 


\iiew 
a 


7 7 
_ 


iy} tee dee roe mae 


_ 


ae 
engoe. yeduteh set yh, ® 


rol sethde “tan +: Si, a ‘ rect bare 
2 eal o 7 q = 
1h edd to qifenotiaies odd anbfas. 


i 
= 
» 


~—) > 7 _ i 
’ ‘Sas? not 26 Det wk ‘ 


_ 


' : 7 
st i eRe soged a lqetie orkios 


Bie: va rfl _ fia fe Lssoisae 


LepleayIoy ale 0 ee 


, . 
Oem eit t eta eo. { nobis ay . 
: . 
: 
_« 5 UT bce 
" Swi; arte} eth ut. v ae oe 
ae 


uy woe eusPuninh arte bel ott, 


147 


require the solution of spatial problems. 


Implications for Art iducation 


The results of this study surrest that the drawing of 
Nohbserved space" as in Task B, should perhaps, be part of Lhe art 


education curriculuwn. The indication of Hisner's, Lewis's and the 


i) 


present study that boys are at no disadvantage when compared to 


girls in expressing spatial ideas by drawing, suggests that in the 


> 


~ 


observation of two-dimensional works by recornized artists, child- 
ren might be asked to express an analysis of the spatial organization 
by drawing. Such drawing could perhaps help to overcome the dis- 
advantares some children suffer in the verbal expression of aesthctic 
appreciation of works of art. ‘Satisfaction with their drawing 
skills may even encourage these children to express themselves 
more adequately in words. 

Art educators should, perhaps, be looking at the drawings of 
the children thev teach who are known to be having difficulty with 
their academic work for clues to the reasons for their difficulties. 
Knowledge of causes might provide clues to methods for helping 
such children. This stucly suggests that a reason for difficulty 
with reading may be the inability to identify and use "visual 


Seelve 


sipnifiers of space", ‘The Seale of Spatial Representation 


may help to identify the children with this problem in perception. 
“or older children the drawing of observed space may provide 
needed perceptual training that might directly or indirectly help 


reaiing skills. Perceptual training that is deliberately made a 
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part of a properly planned art education curriculum could possibly 
not only improve crawing skills but might improve work in academic 
subjects as .well. If drawing from "Life" can improve spatial 
perception, and if in addition, drawing that requires the ability 
to recall] and imagine space anid action develops spatial ability, 
then art educators assigned to elementary prades can hardly ignore 
their role in developing skills important to success in’ reading, 
science, and mathematics. Salome (1968) suggests that art educators 
need to take a look at the concepts being taught to beginners in 
reading that bear a strong relationship to concepts that art 
educators consider part of their province to teach. ‘The writer's 
own recent experience as written in her anecdotal records, reflect 
the contrasting roles of spatial perception and spatial ability 
in the success of stwents with Grade III arithmetic. 

Cbservation 

P we. 16 havine difficulty solving arithmetic problems. tier 

computation is always correct but she often does not apply 

the arithmetic operation that will solve the problem. ‘She 

responds to the question asked in the problem with a suitable 

language pattern. 

Diagnosis: Inability to imagine the action in the problems. 

Treatment: iimcourage P... to dramatize the action, using 

objects or drawings. 

Observation 

M <4. 28 havine difficulty solving a set of arithmetic 

problems. His equations and arithmetic operations show that 

he is able to imagine the action of the problems. He copies 

72 for 27 and 19 for 91. His answers often state a fact 


given and are not responses to the questions asked. 
Diagnosis: Difficulty with language patterns and spatial 


eee tarde 

perception. 

Treatment: Have M ... practice the language patterns of 
questions and responses. Tell him "I am glad that your 


writing is improving and that you are being more careful when 
you copy numbers", Give the opportunity to participate in 
physical education and arte 
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Coservation 
L wes, a Very bright boy, could not write the numerical 
representation of the fraction of an object that was color- 
ed for two drawings from a page of such illustrations in his 
arithmetic text. lixamination of the page showed that these 
were the only two drawings on the page meant to represent 
three-dimensional space. ‘ihen, under teacher direction, L ... 
saw one as a cube and the other as a cylinder he had no 
difficulty in writing the fractions. (The writer's anecdotal 
records, 1970-71, Grades III and IV). 
Just consider also how important the perception of direction (left 
and right; over and under) is in using the arahic number system in 
the common operations of arithmetic. The illustration about M ... 
and P ... from the writer's anecdotal records presents an illustra- 
tion of the kind of spatial ability the writer suspects is being 
measured by the drawing scores of Task A (the schoolyard). The 
ability reflected in a child's drawing when he draws himself play- 
ing with his friends in the schoolyard depends on the child's 
conception of space and time. Such ability could, perhaps, be 
described as the ability to imagine or recall action within the 
spatial reference frame in which it might or did occur. 
Both the reading scores and the drawing scores for Task B 
(the still-life model) were found to be significantly related 
to socio-economic status. If Task B did indeed measure the 
ability to make use of "visual signifiers of space" this would 
seem to suggest that a deficit in that ability, perhaps due to 
lack of experience, is part of the reason why children of lower 
socio-economic status so often fail to learn to read well. 


The findines of this study emphasize a need for perceptual 


training as an integral part of the curriculum for children from 
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1.50 
homes of lower socio-economic status. Whatever other adjustments 
are made in curriculum to meet the needs of children of low socio-— 
economic status one should not eliminate art, physical education, 
music and drama hecause in sensori-motor expression may lie the 
road to improving their perception of space. Neither can one 
rely on presenting information by graphic means alone. The film 
strip, film, television program, diagram, map or chart will. all 
have less meaning for the child unable to identify and make use of 
"visual signifiers of space". Still-life drawing as in Task B 
bein an extension of the sense of touch and requiring hand-eye 
coordination might well he one means of developing spatial per- 
ception in older children. 

In curriculum development for art education the Seelye Scale 
of Spatial Representation could prove to be a useful instrument. 
As a diagnostic tool it could be used to assess the level of 
development of students with respect to their ability to represent 
space in their drawings. Then the teacher could, in planning her 
program of instruction, take into account the particular levels 
of ability of her students. In this way, the art education 
curriculum could be better fitted to meet the needs of the 


students. 


Implications for Further Research 


Four kinds of research ‘that could make use of work done in 
the vresent studwv are surrested 
(1) Research making use of the vet unexamined data of the 


Sarees aed at 
present study. 
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(2) Research intended to improve and refine the peelye Scale 


of Spatial Representation and test its usefulness. 

(3) Research into the effect of different drawing tasks as 
stimuli. 

(4) Research into teaching methods and media using the 


c 


seelye ocale of Opatial Representation as an instrument. 


mbensions of the Present Study 


Nata of the present studv could be used to answer questions 
that may be of value in suggestins Cirections for. future studies. 
is socio-economic status the important common factor in the 
reading scores and the drawing scores for Task B (the Ota Lalit oe) 
in this study? The question could be answered, statistically, 
by multiple regression analysis using the crawing scores for 
Task |} as the dependent variable and the reading scores as the 
independent variable sand controlling for socio-economic status. 
Also, whether te "best fit" for the relationship of sex to 
the drawing scores of Task A (the schoolyard) is linear or not 
could be tested. Perhaps another random selection of students 
could be made in which IQ scores are ciisregarded, so that pop- 
ulation biases may be eliminated from the sample and the new 
sample used as a test of the relationship between sex and drawing 
scores. Do the pupils dropped from the study because of missing 


TQ scores represent the extremes of 


socio-economic status as 
suggested as probably true by the writer? The data for such 


students could be used and their drawings evaluated. All of the 
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analyses made in the present study could be made in the new study 
with the exception of those dealing with IQ. If it was discovered 
that these children did represent the extreme positions in the 
range of scores and the relationships examined were more signifi- 
cant than in the present study, it would suggest that it is in the 


extreme positions that the Seelye Scale of Spatial Representation 


can differentiate, but that for the middle group it is not 


sufficiently refined to indicate a general. pattern. 


Improving the Seelve Scale of Spatial Representation 


Concerning the improvement of existing scales of spatial 
representation in children's drawings the writer believes that 
making use of the logic of Piaget's theories about how the child's 
conception of space develops is a promising lead. The language 
of seometry acds greater precision, day to day vocabulary being 
jnadequate to convey spatial ideas. ‘Table 16 provides a summary 
of the Wisner and Seelye studies with regard to the percentage 
of drawings placed in each catepory of the respedtive scales of 


spatial representation. The spatial Representation 


(Appendix A) and The Seelye Scale of “Spatial Representation 


(Appendix B and Appendix C). Table 16 not only includes the 
number of drawings placed in each category for Hisner's drawing 
assignment and the drawing task in the present study that 
revlicates it, Task A, the drawing of the schoolyard, but also 
includes the number of drawings placed in each categorv of the 


drawins of a still-life model, Task B of the present study. 


fogelt Yo olfear end Jo sen & 
< » , 


H's 


7 © 
mbyecth “Ye ovevhnun old eld 


} irate) 1 7‘ ; : 
va had i 
7 _ : 


‘ 


rerhfiiae nt “6 Se 
‘ , a 


id € “we ¥i he 

iw 

See i hen 
fat dad 
pine. att 


mrt 4 tay gr! eeu ft a : 
. 
ariwent) wif hee Sine 
7 vi 
i. e* a vreh . i endao f 


4 on as 7 
trig Gi fatlide e “oq fob 
_ 


il 
7 7 


PSs 


The information with respect to ‘isner's study has been extracted 
from his Table V (1969, De 16). ‘The writer has taken the liberty 
of roundine the percentages piven bv Wisner to one decimal place. 
otal sample populations for each grade are given for both studies. 
The writer's logic for the re-ordering cf caterories is explained 
ineGhapter Li lGppws6s 4970%)*% eTabletiomsMineluded tosprovide 
researchers with basic data for the improvement of the Seelye 


seale of Spatial Representation. 


From Table 16 it may be noted that by the end of Grade IV in 
the present study, 51.6 percent of the children in the case of 
Task A and 63.4 percent of the children in the case of Task B 
were drawing in a way that suggested they were representing a 
projection of the horizontal plane (Seelye's categories 1] and 
higher). According to the ‘Wisner study, only 18.9 percent of 
the children in Grade I and 22.4 percent of the children in Grade 
II, drew pictures that would be nlaced in Seelye's category 11 
or hither. This data tends to add evidence to support statements 
mide by Piaget concerning the are at which a type of drawing 
appears that attempts to take perspective, porportions and distance 
into account at once (1963, p. 52). 

In considering the correspondence between the two scales of 
spatial representation there is some doubt whether Hisner's 
caterory likvactiuald Vv matches Seelve's catepory Ney However, 
matching numbers between the “isner and Seelve scales indicate 


that the greatest percentage of drawings were assigned to Seelye's 
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caterories 11, 13, and 15 for the drawings of Task A (the school- 
gard). othe ae categories in this portion of the scale match 
the order used hy Hisner. ‘The added category 14 in Seelye's Scale 
accounts for only about 15 drawings out of the 270 in the case of 
Task A. It is, therefore, reasonable to suppose that had the 
iisner Scale been used in this study to evaluate the drawings for 
task A the resulting statistical relationships with other measures 
may not have been altered. The acdition of catesory 14 to the 
Seelye Scale, however, accounts for almost 20 percent of the 
drawings of Task B and so appears to be a definitely required 
addition to the scale, The addition of category 14 was especially 
important to the writer since she was trying to establish whether 
the different drawing tasks distincuished between abilities in the 
drawing technolory. 

That the two drawing tasks were probably measuring different 
abilities was confirmed bv a test of T's which indicated a 
sienificantly different pattern of scores for the two drawing 
tasks. That difference was further verified by the different 
levels of significance of the relationships between the drawing 
scores for each task, considered separately, and the other 
measures of the study. In the case of the task that re} licated 
the crawing task of Hisner's study, Task A (the schoolyard) the 
Followins: relationships were significant: 

1. drawing scores and age 

2. drawing scores and frade 


3. drawings scores and IQ scores when controlled for age 


(Grades V and VI) 
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4. the reading scores, but not when controlled for 19 
(Grade I). 

In the case of the drawing scores for Task B (the still-life) 
the following relationships were significant: 

1. drawing scores and reading levels, 

2. drawing scores and reading scores (Grades IV and VI), 
Ly added as a control did not much reduce the significance of 
the relationshi ps, 

3. drawing scores and IQ scores in Grade VI only, 

je drawing scores and socio-economic status. 

In its present form, the Seelye Scale of Spatial itepresentation 
is rather clumsy to apply because of the great number of categories. 
To provide empirical ewidence as to which categories might be 
combined or eliminated, future researchers might make use of 
Hisner's Table V (1°69, pe 16) and Table 16 of this study. The 
writer would suggest that. perhaps further empirical evidence is 
recuired before any drastic chanres are made in the seals. Such 
empirical evidence could be added by studies of children's draw- 
ings making use of the Seelye Scale of Spatial tepresentation 
for populations different from that of the present study. The 
objectivity of the Seelye Scale should be tested further by 
judges with varying degrees of training in art. At present there 
is some doubt whether the average classroom teacher could use the 
Seelve Seale of Spatial Representation to objectively evaluate 
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The logic of the geometry of space as described in Piaget's 


Cra ad Sse >t f Smce (1963) may be a source of ideas 
for reducing the number of caterories in the scale as well as for 
an improvement in the precision of the wording of the verbal 
description of the categories. In reconsidering the wording of 
the verbal portion of the Seelye Seale, the writer would suggest 
Lhan an addjtion should be made in Category 11 of the words: 
"or implied by the shape and position of the morphemes". There 
were cases where the overlapping of inorphemes in the still-life 
model seemed to the judges to be accidental. "Horizontal plane 
implied oe shape and position of morphemes" added as a qualifi- 
cation to Category 14 might eliminate the cases of accidental 
overlap. Perhaps the following qualification in the explanation 
of the scale as found in Chapter TTI, is unnecessary: 
Overlapning was interpreted as occuring if one morpheme 
overlapped another in the two-dimensional plane of the 
drawing when the one mnorpheme was actually separated from 
the other in the three-dimensional space being represented. 
vor example, the arm and bat overlapping the body to which 


the arm was attached was not counted as the overlapping 
of morphemes in the meaning of the scale. 
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Jifferent Stimuli. The present study indicated a sipnificant 
relationship between the drawinr scores of Task A (the schoolyard) 
and the drawing scores of Task B (the still-life model). The 
significance of this relationship should indicate some degree of 
stability in the drawing technologies used by a child under the 
influence of different stimuli. However, as indicated earlier, 
there also appeared to be a significant difference in the abilities 
tested by the two different drawing tasks. The tasks used in this 
study, by their nature, might be expected to measure different 
facets of the drawing technology. What if, by their nature, two 
drawing tasks could be expected to measure the same facets of the 
drawing technolosy? Would the resulting drawing scores indicate 
a greater degree of stability between tasks? What if two different 
tasks in which children drew "remembered space" (as in Task A) 
were used? What if two different tasks in which children drew 
"observed space" (as in Task B) were used? Other steps in 
assigning different tasks could be considered. ‘The next step 
from the tasks agsigned in this study would be a task designed 
to require children to draw "imagined space", 

Methods and Media. In considering the fourth category for 


further research, the Seelye Scale of Spatial Representation could 


be used to evaluate the effect of using different media or of 
teaching spatial representation by different methods. Since there 
is probably a developmental pattern related to the Seelye Scale 
that is almost independent of instruction, control groups would 


need to be established so that the actual effect of a method of 
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instruction or a particular art medium could be measured. Suggested 
at the outset of Chapter V as two of the four questions that could 
be answered if art educators had adenuate instruments to measure 
changes in childrens' drawing technologies were: Can drawing 
technologies be taught? If so, what methods would be most 
effective in teaching them? 

The drawing of the aerial view of the schoolyard is used in 
many Red Deer classrooms to introduce students to map study. If 
that fact is reflected in the number of aerial views for Task A, 
in the present study, the effect of a method of indirect teach- 
ing upon drawing is apparent. lisner did not mention the 
existence of aerial views in his study. Lowenfeld's (1959) 
concern with the use of coloring books because they taught child- 
ren to distrust their own ideas, can also be understood as an 
example of how effective the indirect teaching of drawing can be, 
The example of the effects of dictatorial teaching practices 
given by Gaitskill (1958, p. 52 - 54), in which the stero- 
typed drawing methods presented by teachers over a ten day 
period were persistently used by some students two years after 
the event, demonstrates that some methods of teaching drawing 
may be too effectivet Instead of inventing new forms or through 
careful observation developing forms, children still relied on 
the trite patterns they had been taught. 

A purpose for undertaking research into methods of teaching 
spatial representation is the fact that teachers need to know 


whether spatial representation in drawing can be taught and how 
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best to teach it. why not test methods in which perceptual 
training is e@aphasized as in the hensler (1964) and Salome (1964) 
research? itesearchers should also test methods of teaching that 
would seem to require the flexible transfer of ideas. Students 
could choose a situation to dramatize and translate their sensori- 
motor experience into two-dimensional art. lisner's student 
teachers using role-playing as part of the stimulation in art 
lessons were making use of sensori-motor experience as a 
learning tool (itisner, 1967). The Negro boys using the polaroid 
camera (Rennels, 196°) were being taught to observe carefully. 
the method produced better results than a more formal teaching 
method. Dest of all, the students were being tausht by a method 
that they were more apt to be able to transfer flexibly to other 
situations. Whether or not spatial representation can be taught 
and how best to teach it can best be answered by testing methods 
and evaluating results, With the evaluation, either the #isner 
scale, the Seelye Scale, or some improvement in both scales 


should help. 


Usines the Scale of 


my 


lo conclude this studv, the following is a brief statement 
of the purposes identified by the writer for which the Seelye 
Seale or some future refinement of either the Seelye Scale and 
the liisner Scale may be used as an instrument: 


1. The Seelye Scale may be used to evaluate methods of teach- 


ing spatial representation in drawing to children of the elementary 
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2. The Seelye Scale may be used in research to assess develop- 
mental patterns and in the identification of the skills that are 
part of the drawing technologies children use. 

3. The Seelye Scale may, perhaps, be used informally to 
help in the identification of students with special problems in 
perception. Drawing Task B (the still-life) would seem to be 
the most useful drawing task in identifying perceptual problems. 

4. The Seelye Scale may, perhaps, be useful in identifying 
children with unsuspected abilities, such as the child lacking 
in verbal skill who may be inventive, possessing "spatial ability". 
Drawing Task A (the schoolyard) would be most useful for this purpose. 

5. ‘the Seelye Scale may be used as a diagnostic tool to assess 
the developmental level of students with respect to spatial 
representation in their drawings. Such assessment coulc provide 
the art teacher with information so that he can plan appropriate 
experiences relative to the interpretation of spatial contexts in 


works of art and the solution of spatial problems in drawing. 
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THE BISNER SCALE OF SPATIAL REPRESENTATION 


Verbal Description of Hisner's Scale 


Category 1 


hn ae 


Category 2 


Caterory 3 


Caterory 4 


Catesory 5 
Category 6 
Caterory 7 


Category 8 


Category 9 


Category 10 


Category 11 


Category 12 


Category 13 
Category 14 


No horizon line present. Morphemes "floating", not 
standing on edge of paper. 


Morphemes standing on bottom-edge of paper. No 
horizon line drawn. 


Some morphemes standing on bottom-edge of paper, 
others floating in space, 


Morphemes standing on bottom-edge of paper and 
horizon line drawn. 


Partial horizon line drawn. 
Two or more horizon lines drawn. 


Horizon line drawn. Morphemes floating above 
horizon line. 


Horizon line drawn. Morphemes standing on horizon 
line. 


Horizon line drawn. ‘Some morphemes standing on 
horizon line, others floating above horizon line. 


Morphemes overlap ground but do not overlap horizon 
line. 


Morphemes standing on bottom edge of paper and 
overlap horizon line. 


Horizon line drawn. Morphemes clearly overlap 
horizon line. 


Horizon line drawn. Morphemes overlap each other. 


Unclassifiable. 


Risner (1969, p. 10) claims that: 


These catepories, to my mind, reflect technologies 


invented or learned bv the child in his attempt to cope 
with the problem of dimensional transformation. Ina 
sense, these technologies are rules or formulas which 
children use to handle spacial (spatial) transformations 
just as two-point persnective is a formula for treating 
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No base line present, Morphemes floating, not standing on 
edge of paper. 


Some morphemes standing on bottom edge of paper, others 
floating in space. 


Base line drawn, Morphemes floating above base line. 


Base line drawn. Morphemes standing on base line, others 
floating above it. 


Morphemes standing on bottom-edge of paper. 


Base line drawn. Morphemes standing on base line, 
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7. Base or /horizon line drawn, morphemes standing on bottom-edge of 
paper. | 


8, Partial base or horizon line drawn. Morphemes on bottom edge of 
paper. Unclassifiable, if not a more advanced representation than 
15 in the estimation of the judge. 


9. Base line drawn. Morphemes resting on base line amd on hottom-edge 
of paper. 
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10. Two or more base lines drawn. Morphemes resting on baselines. 


11. Horizon line drawn. Morphemes overlapping horizontal plane, There 
may also be morphemes resting on the horizon line. In an aerial view 
there may be no horizon but a horizontal plane must be indicated. 


12. Horizon line drawn. Morphemes standing on bottom-edge of paper and 
overlapping horizon line. There may also be morphemes resting on the 


horizon line. 
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With horizon line drawn and morphemes overlapping ground and horizon 
line or no horizon line but the horizontal plane clearly shown by 
shading or colour. In the case that there is no horizon line then 
the morphemes must overlap features of the horizontal plane, for 
example, paths in the playground. A representation of two or more 
base lines should also be placed in this category. 


Morphemes overlapping each other. 


Morphemes overlapping each other and resting on a clearly defined 
horizontal plane. 


Unclassifiable according to any of the 15 preceding points in the 
scale but containing some added feature to represent spatial relation- 
ships, as, for example, shadows projected from one plane into another 
or movement through space. 
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OaELYE VERBAL-VISUAL SCALE OF SPATIAL REPRESENTATION TASK B 


No base line present, Morphemes floating, not stancing on 
edge of paper. 


Some morphemes standing on bottom edge of paper, others 
floating in space. 


Base line drawn. Morphemes floating above base line. 


Base line drawn. Morphemes standing on base line, others 
floating above it. 


Morphemes standing on bottom edge of paper. 


Base line drawn. Morphemes standing on base line. 
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7. 


8. 


10. 
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Le 


Base or/horizon line drawn. Morphemes standing on bottom edge of 
paper. 


Partial base or horizon line drawn. Morphemes on bottom edge of 
paper. Unclassifiable, if not a more advanced representation than 
15 in the estimation of the judge. 


Base line drawn. Morphemes resting on base line and on bottom-edge 
of paper. 


Two or more base lines drawn. Morphemes resting on baselines. 


Horizon line drawn. Morphemes overlapping horizontal plane. There 
may also be morphemes resting on the horizon line, In an aerial 
view there may be no horizon but a horizontal plane must be indicated. 


Horizon line drawn. Morphemes standing on bottom-edge of paper and 
overlapping horizon line. ‘There may also be morphemes resting on 
the horizon line. 
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With horizon line drawn and morphemes overlapping ground and horizon 
line or no horizon line but the horizontal plane clearly shown by 
shading or colour. In the case that there is no horizon line then 
the morphemes must overlap features of the horizontal plane, for 
example, paths in the schoolyard. A representation of two or more 
base lines should also be placed in this category. 


Morphemes overlapping each other. 


Morphemes overlapping each other and resting on a clearly defined 
horizontal plane. 


Unclassifiable according to any of the 15 preceding points in the 
scale but containing some added features to represent spatial 
relationships, as for example, shadows projected from one plane into 
another or movement through space. 
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UMPINTPIONS OF THRMS US#D IN TH& SEELYE SCALE TASK A AND B 

1. Base line. A base line is a horizontal line on which 
morphemes appear to rest or above which they appear to float. 

Base lines are found in the visual scale examples numbered: 
3, 4y 6, 9, and 10. ‘The term is borrowed from Lowenfeld (1957, 
Pps 13h = 151). 

2. llorizon line. A horizon line is a horizontal line 
clearly used to define the horizontal plane. 

Horizon lines are found in the visual scale examples 1l, 
Ge le Seen 15, 

The use of horizontal lines in 7 and 8 is ambiguous, ‘They 
may be either horizon or base lines and may be interpreted in 


relation to the location of morphemes with which they are found. 


FURTHER NOTES TO CLARIFY INTERPRETATION OF THE SiisLYH SCALE 

Pictures in which the only floating morphemes are those 
that plainly represent objects that are airbourne such as balls, 
kites, airplanes, or birds would not be classified in categories 
2 or 4, Morphemes that represent objects that are airbourne may 
help to determine whether the horizontal line is a baseline or 
a horizon line, in ambiguous cases. 

No student should be penalized because his drawing was 
representing an aerial view in which no horizon or base line is 
shown. In such cases the base horizontal plane and morphemes 
vertical to that plane should be represented as in an approximation 
of a projection. Categories 11,12,13, and 15 might contain pictures 


with this kind of representation. In classifying either Task A 
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or Task B clear definition of the horizontal plane as a surface 
either by colour or line may be the requirement in categories 

11, 12, 13, and 15 rather than an horizon line. Thirteen may be 
separated from 1] by the overlapping of morphemes of distinguish- 
ing surface features in the horizontal plane, as for example the 


stripes in the mats that were used. 
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MATSRIALS DISTRIBUT"D TO SCHOOLS 
DRAWING TASKS DESIGNED TO MVALUATE PUPILS" SKILL 
IN 


Task A 

In a few minutes you will have a chance to make a crayon 
drawing. All of you play with your friends in the school yard 
before school or after school or at recess, I would like you to 
think now about the kinds of things you do in the school yard. 
What kinds of things do you do in the school yard? 


(The test administrator asks the question but does not wait 
for an answer.) 


I would like you to make a crayon drawing of you and your 
friends playing in the school yard. You will have twenty minutes 
to complete your drawing. 


Task B 


In a few minutes you will have a chance to draw in the 
way artists often do when they are trying to improve their drawing 
skills. They draw from still life models. This (The test admin- 
istrator points to the still life model that has been set up.) 
still life model has been set up for you to draw. There are four 
different objects to draw. (The test administrator points out 
the four different objects.) These objects were used for the 
still life because they should remind you of the shapes of many 
things you may want to draw later. I would like you to make a 
crayon drawing of these objects as they look to you now. The 
space between the objects is as important as the objects them- 
selves. The colours may help you draw the shapes if you remember 
that it is not important whether you use exactly the same colour 
that you see or not, You will have twenty minutes to complete 
the drawing. 


(The test administrator may find it necessary to move desks 
so that all children can see the still life model. It would 
probably be wise to set up at least two models.) 
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NSTRUCTIONS FOR ADMINISTRATION OF DRAWING TASKS 


KEEP TH SITUATION AS NATURAL AS POSSIBLE. 


Read or present informally the instructions for the drawing 
task. 


Use your usual] method for distributing paper and crayons. 
Mncourage students to use the crayons and paper supplied. 


If a student refuses to draw you may use any of your usual 
methods to encourage him to attempt the drawing task. Do 
not, however, demonstrate. 


Encourage the child to finish the drawing he starts. Children 
who wish to make a fresh start could turn over their paper 
and draw on the other side. Give a child another piece of 
paper only if absolutely necessary. 


If it is obvious to you that a child is copying the work of 
another child make no comment. Write the letter C on the 
back of that child's crawing. 


If children ask questions and it is your usual custom to 
answer questions during drawing neriods, do so. 


Children may draw smaller than the raper size, if they wish. 
The twenty minute time limit is not rigid. You may allow 
more time, if you wish. Completing the coloring of a picture 
will probably not, however, improve a mild's score or change 
his category. These are drawing, not coloring tasks. 

When a child is finished drawing have him put his identifying 
number on the back of his paper, The numbers should follow 
alphabetical order to facilitate recording data. 


Put the drawings in the folder identifying the classroom. 


Give the children a break between drawing tasks. 
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DATA REJUIRED FOR "SPATIAL REPRESENTATION IN CHILDREN'S 


DRAWINGS ~ M.ED. THESIS TOPIC — MARGARET SHELYE" 


The numerical prefix indicates the school and the classroom 
teacher, or the register in which the pupil is enrolled. 


In numbering children within the classroom please use two 
Gaeauemumbers Ol 02,803,. 8005 05,06. 07.06, ;O98m1O,, 11, 


ies eeoenueeve02820208680 @ 
ouX. Unter M for male, F for female. 


I.Q. inter the code used in the Red Deer Public School 
District #104. Inter the score of the latest group test only. 


DATE. Enter the date of the latest 1.Q. group test. 
NAME OF TiisT, Enter name and form of latest group 1.9. test. 


READING GRADU, finter the reading rrade achieved in the 
vocabulary portion of the reading test given to all pupils 
in June, 1969. 


OCCUPATION OF BREADWINNER, The entry here should be quite 
specific because it will be used by the researcher to deter- 
mine economic status. Where both parents work include the 
occupations of both. If the information in the register and 
cumulative records is not up to date or not specific enough 
cut the child's number on the following questionnaire and 

have the child fill it out. In that case, it is not necessary 
to make an entry. Just keep the completed questionnaire, 


JUS STIONNATRE 


Father's Occupation: 


(Be clear: or example: sales clerk at latons, door-to-door 
salesman for Fuller-Brush, travelling salesman for Massey- 
Ferguson) 


Mother's Occupation: 
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DRAWING AND IQ AS PRAaDICTORS OF READING VOCABULARY SCORES 


The following table is included to indicate the general 
statistical relationship between the reading vocabulary and draw- 
ing scores for the population of this study. The summary of the 
results of the test of the relationship of IQ scores to reading 
vocabulary scores verifies that the high correlation between the 
mental] ability and reading vocabulary scores reported by the 
authors of the tests (Lemke, 1960; Lorge, 1957) corresponds to 
that found for the present population. The statistical relation- 
ships in the following table were tested by none of the hypotheses 
of this study. The writer was inore interested in discovering 
what abilities were common to both reading vocabulary and drawing 
and how different drawing tasks might distinguish between those 
abilities. From results summarized, the ability to draw appears 
to be significantly related to the ability to read as measured 
by the drawing tasks, the scale and tests of this study, in 
both Grade IV considered separately, and in Grades V and VI 


combined for the population of this study. 
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